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PREFACE 

Hiis report wa^ written as part of an Organization for Economic Cqopcration 
and Develophient (OECD) Research Study on Accidents Involving Yeurig Drivers. 
OECD Research Group S-8 was. established in 1972 to review the* literature .qn • 
young driver restfarch^ report* on anf'new research in the young driver area, 
fojmulatc a position ^aper on the young driver problem, and make recommendations 
for countermeasiires and research to the OECD countries, ^ . \ J 



The author of this report, as United States Representative to ^ Cooperating 
OECD Research Group qn Alcohol and Dr&gs in Relation to Highway 'Safety, 
prepared a chapter of the position paper dealing with alcohol, and drugs as related 
tp the young 'driver problem. Other OECD representatives froip other cpuntrles' 
were responsible for qfher significant areas of the young driver problem, fhe 
individual chapters have been completed by the Research Group* a^d the position . 
paper is structured as "follows: ' , • 

. ' ' * v 

^ RESEARCH ON AC^IIDENTS INVOLVING- YOUNG DRIVERS , 
Chapter 1: The Young Driver Problenp - . 

Chapte^ 2: Exposure artd Experience ^ , 
Chapters: Driver Training • 

Chaptop 4: , Personality, Attitudes and Othyt Personal Characteristics , ' 
Chapter 5: Alcohol and -Dj^ugs ' , • / 

Chapter €: 'Type anrf Condition pf Vehicle 
Chapter 7: /\ccident Data Collection, Analy.MS and Findin'gs • 
Chapter 8: Conclusions^ and Recommendations « ^ ^ 
The entire position ;paper has bceh published by OECD. ■ ^ , * 
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Introduction 



Driving an- automobile is a highly^ complex, 
psychomofor, and perceptual task which is, therc- 
^ foTre, subject to^^jp^irment by any factor which 
significantly altfl^ihe physiological or psycho- 
logical state of Ihe'brganism. Whether such dis- 
^pUoiv^curs depends upon the extent of the 
^psycholcrgical and/or physiological change pro- 
^^uced by the drug and the extent to which the 
lAdividual attempts to compensate in his driving 
for tha^effect/ 

Youth is a^period at which physical skills tend 
to reach their peak. However, emotional reactivity 
is greater than in the adullf^d the ability to com- 
peftsatc for psychological anfl emotional changes 



is more limitod because of the lack of experience. 
Because^ of the relative lack of driving cxiteri- 
ence and emotional lability, the use of psycho- 
tropic drugs would be expected to have a particu- 
; jarly significant impact upon youftg^ drivers. This 
would appear to be all the more probable because' 
in most cultures the^ young are experimenting 
more actively with drugs. Because these expectan- 
cies arc so logical, it is imporiant that they be 
recognized by the scientist approaching this 
problem so that he can avoid becoming a victim 
of ^ preconceived assumptions and ensure that 
all hypotheses are tested carefully before being 
acceptSdr ' - 





I. Classification of Drugs Including Alcohol 



Classification of the agents to be considered 
under the heading of drugs is open to consider- 
able corttroversy. A review -of the studies of drugs 
and driving indicates that individual investigators 
vary widely in ihc substance with which they 
have concchied tnemselves. Pharmacologically a 
drug can be considered any chemical substance 
which causes a change in function or structure of 
a living^ organism. Such a definition, however, 
would include all fooostuffs and is too broad to 
be useful in the pjrcsei^t context. ^ more \iseful 
definition for the present, purposes is the one pro- 
posed by Neal (40),* ''^Any substance adminis- 



* NuAibcrs in parentheses .rfefer to references m.the 
bibliography on page 51. 



tered to a person by a physician, or by the patient 
himself in hopes of achieving a better physio- 
logical state." If we add to this the words "and ^ 
psychological state" we are closer to the definition 
^commonly accepted by the- public. 

Such a definition still encompasses many thou- 
sands of substances* A list of the major drugs of 
concern, sometimes classified a^ "psychotropic"- 
drugs is, provided in, Figure 1. The agents listed 
are the pjin^ary substances which are capable of 
producing a drug dependence. This dependence 
m,ay be eith^ physiological or psychological. In- 
deed, jn miny cases it is difficult to deterpiine 
which type of drug dependence may be operating * 
in a particular situation. To the public, alcohol 
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Figure 1. Ftepresdntatiye Agents Capable of Producing Drug Dependen 
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is "quite distinct from substances i hey would classi- 
fy under the term "drugs." Hov'cvcr, it exempli- 
fies all the characteristics of the other subsfances 
sho^Vn in Figure 1 in terms of its psychological 
effects and its ability to produce* drug dependence. 



Being the most widely used and, therefore, the 
most widely , studied drug, much of our knowledge 
and many of our hypotheses about the effects of 
drugs on driving behavior arc derived from stu- 
dies of alcohol. 



n. Patterns of Alcohol and Drug Consumption by. Young Drivers 



A recent comprehensive study has been ton- 
dueled of drug uje in the United States by the 
National Commission oi^ Marihuana and Drug 
Abuse (39). This rep^qrt, entitled "Drug Use in 
America: -R^oblem in Perspective," Vas issued in. 

• March 1973''and contains survey data on the 
major types of drugs used by various segments 
of the U.S. society. Figures 2 ^nd 3 summarize ' 
the relative level of drug use for young Americans. 
The first figure provides the percentage of high 
school students who have ever ^uged drugs. The* 

• second figure provides the same. data for college 
students, . . * . 

The high school years^ in the United Statis 
normally spaa the late teen period from age 15 lb 
18. ^or most j^pung people driving begins between " 
ages 16 §nd,18. This corresponds' to the second 
year or the third year in high scl^l, The driver 
education courses which prepare these young * 
drivers are normally pfoviddU in the second jear 
of high school. «ThQ 'college period embraces 
the ages 19-22. - * 

^As can b? seen from these two figures, ^alcohol 
-andlohacco are by far the most-widdy usfed dfugs. 
However, the use of marihuana has been growing 

• rapidly over the last^ve years to the point where 
currently half of the college students have at least ^ 
tried marihuana ionce^ Prescription and proprJ^ 
oetary' drugs and particularly illicit drugs are usjsd 

by a much^ smaller proportion of young people 
in America, Of' these yStimulanls Jjie amphet- 
amines appeaj to be the mos^ frequently con- 
sumed, ^s might .be.eXpccted since they are prob- ' 
ably Used ftrequently for maintaining alertness 
during late night study efforts, as' well as for 
emotional stimulation. 

Alcohol . ^ ^ ' 

The use of alcohol begins early in American 
cufture'and gro\ys rapidly through the eariy teens , 
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Figure ^. Mean 't'drcentage of Senior High School 
Students>Who Have Used Drugs (Etier Used) by 
Typp'and Year of Survey (39, p. 82) . 
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Figure 3. Me^n PeVcentage of Collejge Students Who 
Havp Used Drugs (Ever Used) by Type and Year 
of SurveyM39, pT^3) 

as shown by .Figure 4 (39). Some 16 parcent of 
12 to 13 ,year olds admit t6 using alcohol. This* 
proportion grows ^to 35 percent by age 16 to 17, 
which is also/thc period when driving is nomjally 
initiated. By the period. 18 to 21 it has grown to 
65 percent. By age 21 the proportion , of young 
people who are drinking has reached apprcbcl-^ 
mately. its rtaximum level. It renjains at that 
level through the mid-forties and drops off slowly 
in the fifties. ' ^ 



Tobacco^ 

... ♦ ' / 

Tobatco demdrfiSYl«fW*»a^growth pattern through i 
the early teellage years quite similar to the use of 
alcol/ol, Figure 5* (39). By the late teens and 
earl^ twelities, the proportion using tobacco ^s 
as ^arge as for any ^ge group and it drops bfl 
beyond tha^ point. There is considerable cor- 
relation between the use of tobacco and the 
use of alephol. These two drugs, which .have 
traditionally been widely used in American cul- 
ture, tend to be used^ by the same groupS., 



Pi^ychoactive Drugs ^ 

The use of psychoactive drugs by young Ameri- 
cans is shown in Figure 6' (39). The usf of both 
ethicals (prescribed ^drugs) and prclprietari^ 
X6ver-the-counter) drugs incre%cs rapidly 
through tlie teenage year^. It peaks* in the ' young 
adulthood period' between 22 and 25. Included in 
this survey are sedatives, tranquilizers, and Simu- 
lants. It is' clear that a relatively large proportion 
of the young driver population is making use of 
these psych^ctive drugs, at leak occa'sioi\,ally.i 
The vast majority of (hi^ use is through! legal 
channels. The illicit use of the proprietary and 
ethical sedatives,/frariquilizers, and s^ttiula^^jts is 
limited to^ seven percent or less amotig botfi 
youth and adults *( 3^, p63). It shouFd also be 
noted that, as sliown in Figure 8 (39) y, young 
people are. more likely to use ethical drugs f6r 
non-medical reasons such as ''to help get alDng i 
with the family," /*to help get ready fof some 
big or important event;" */to help enjoy mysdf 
more with other peopIc?*^* and other reasons in- 
dicating a psychological need or dependefic®. 
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FlQur^ji. ^and Alcohol Use (39, p. 48) 
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Figure 5.-. Age and Incldei^e of Smoking (39/p. ^6) 
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. Figure 6. Age Disjribution of Those Ever Having 
Used Psychoactive ^^ligs (39, p. 49) 

N^aiihuana ^ > . 

Figure 7 (39) <givos the* percent of each age, 
group haying .experience with the 'use of mari- 
huana»- As with the substances previously dis- . 
cussed, the use of this dnig^grows rapidly through 
the teenage period. The -period cff peak use appears 
to occur somewhat earlier than for alcohol or 
. . the psychotropic drugs, falling into the 18 to 21 
age^group. ^ 



Figure 8. Percentage by Age Who Use Ethical Drugs 
for'Ndn-Medical Reasons (39, p. 59) 

• • t 

Multiple Drug Use ^ - - 

In the use of ethical dtugs youqg people ^re 
more likely than their elders to.be multiple users 
as-shown-in figure 9 (39). There is ;j!s6 an as- 
sociation oejjveen illicit drug, use arid use of alco- 
hol and tpbaccoMn both youth and adults. • 
The Commission on 'Mafihuana and Prug' 
* Abuse summarizes its discussion of multidrug use ^ 
by .indicating that "Youth aad adults who try and 
use LSD, i:ocaine, or heroic are *most likely to be" 
found . in the group of persons who regularly 
smoke cigaretfes, or are regular consumers of 
alcohol (used witHin the last week), iiave some e^c-. 
perience with'maiiKuana,*and.iise ethical psycho- 
active drugs (and aicohojufor, self-defined non- 
medical purposes, such as cj/pinAWith stress,'' (39, 
p70). , ■ / , . '^ 
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Figure 7. Age and Incidence of Use of Marihuana, 
1972 Survey (39, p. 65) 



Summary, ' . ^ . 

• The picture which emerges from these data^ 
is that the late teenage, and early adult period,, 
whjch encompasses tfie first eight or nmeVjears 
of driving experience for most .American^, is 
a period when the usb'of drugs of'aU types M 
rapidly increasing. During this time young people 
are first 'coming' into contact with, these drugs 
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Figure 9. Age ^Multiple Drug Use (39, (S. 62) 



a1id "learning" to use them. The) are becoming 
familiar with the effects of these dsugs and they . 

• arc dcVcloping habits related" to .when, and in 
what situations they will use them. It is at this 
time that • the/ be^n to use drugs for emotional 
support in stress situations (if such a dependency 
is ultimately to emprge). x, / * 

* This is an iniportant period because the young 
user is learning to control his behavior, while un-^ 
der the influence of. drugs. For example, <he 
young man who drinks too much, becomes in- 
toxic^ed, loses his balance, falls down, and is 
derided by. his companions. .With experience he 
learns to control his behavior while drinking so 
as to appear less intoxicated. This is encouraged 
by his peers who commend him for being able to 
"hold his ^iqjior.''^ Unfortunately, the behavioral 
control which^is supported by the peer group may 
not be the same^ehavjqrs which are required .to 

]|j|rive safely. Therefore Jthw^ critical skills may not 
be je&med. Thus, for those young'Americahs who 
will become drug users, this learning period is 
of major sijjnificance to future safe use of (frugs. 
This is further complicated since this perio(l of 
learning to use dru'gs cgrresponds lo the period 
Qf learning to use the automobile.^ 

Drug use in relatioh to driving by young people 
differs in .four significant ways from that o| adult 
use of drugs. First is the factor of experience. As 
just discussed^ the youog are just learning to use 
drugs. ThapefipVej they are less able to cope with 
emergencitt si^hich result from drug use or driving 
or the ihter^ction of both . activities. Secondly, 
the young^ are more likely to be multiple? drug 
users, whipb compounds their difficulties in han- 
dling any problems which drugs pose for their 
driving. Thirdly, with the excepticfn of alcohol, 
teenagers and young adults appear to be heavier 
drug users than are more mature drivers. Fourth, 
the young dr>ver is facing a perioJ of emotional 
milestones; high school graduation, college, mat^- 
riage, first job. All of these, as'Pelz and Schumann ^ 
(44) point out, ^ause considerable stress, pair- 
ticularly for young.people whose' personalities and 
ability to cope with stress are sjtijl maturing. 

' There may also be ejivironmental factors which 
further complicate the situation for young drivers. 
For the most part they live either With parents gr 
in Supervised educational facilities, where thfiir 
drug use is either banned or strictly limited. 
result, the automobile may be important to young 



drivers* as av method of getting to places whete 
drug coi^sumption is possible oj even as^a locale 
for drug use which is away from parental super- 
vision. \ 

of Drugs .by fhf Driving Population 

* No Sirect estimate is available for the frequency 
of the usc^oE oVugs other than. alcohol by .the 
driving population. Nichols (43) reviews the 
available data and provides^ the information in 
Figure 10. ^s Nichols notes there is np way to 
know what j^roportjon of those^drug users, who 
also drive, dr^ve with ^y frcquencv' following the 
ingestion of drugs. It is probable that ^ome types 
of drug usef§,*such as heroin addicts, drive fre-i 
quently wjth the drug m their s> stems since their 
addictipn pattern requires ki least ^ a minimum 
level in th^ blood <at all times. Some evicfence fof , 
this has b^n provided by recent study by Dunlap, 
Inc. (8), for -the Unit'edlJJites Department of 
Transptirtation in which they found that the* ma- 
jority of former heroin addicts admitted t^* driving 

, shortly after having taken the drug. 

In the United State^ the IcveKof drinking ; 
the driving population has been determin^^^^ 

Jboth objective breath alcohol tests and by ^nldng^ 
questionnaires. The development of bre^tft^tests 
for alcohol has provided an objective, easliy^yai^- 
able 4ncasurc*of the blood alcohol concetik^tion 
(BAC). Breath tc^ts arc easy to administer, rapid 
and permit arl'^bjectivq determination o{ the 
amount of alcohol which has been used in con- 
trast to the more subjective questionnaire ap; 
•proach. This technique, when combined with sur- 
vey procedures for selecting a random sample of 
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Figure 10. Estimates of Drug Use in Adult or 
* Driving Population (^3, p. 45) 
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Figure 11. Self-Classification^^vs. BAC (25) 



» drivers using^he highway^ permits the determina- 
tion of the number of drivers on the road at each 
BAC level. These objective measures, wh6n com-' 
bined with questions regarding frequency -and 
quantity of drinking, provide a check on /the 
Nalidity of the, self-reports. An example of siicb; 

dat^* presented in Figure 11 (25), which pre-* 
' sents the results of a survey of ^33 drivers usihg^ . 

the road on Friday and Saturday nights in Kansas ' 
. City, Missouri. TJie drivers were stopped at ran- ■ 
i-' dom, asK^d a series of questions, one of which 
required them to classify -themselves as very light, 
fairly light, moderate, fairly heavy, heavy, or non- 
drinkers. Only 24 of the 951 chose the category of 
s "fairly. heavy''. or "heavy.*' The measured blood 
alcohol concentrations were highly correTated with 
the selfrclassification. • / 

Typical blood alcohol concentrations in 'drivers 
u^ing the road on Friday and Saturday nights be- 
tween the hours of 7 p.mi and' 3 a.m. arc given* 
in Figure 12. These figures are beljeved to l^e 
reasonably representative (X most areas in the 
United States. ^ f 
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^^omparison to alcohol, relatively few invesif- 
have been conducted on the effects of 
dru^s on driving, particularly when one considers 
ho\v many different ps^ychdactive substances are 
con)(fronl}( in use. This, of course', is not surprising 
since adcohol is tht? drug of choice in n\ost Nvcstem 
culfsres. >VitK increasing drug use, particul^Iy 
amoi^g yoiihger members of industrialized socie- 
^es^. there has been increasing" interest in th^ 
st-udy o{ the potential effects of drugs on driving. 
Three r«ent'revicNVs of this subjpct, Kilbrick and 
Snw^ (30); Wallet <59),. and Nichols (43), all 
com^ to basically*^ similar conclusions that, ^Nvhile 
psycftoactivc druga have .been found to hafve sig- 
nifidant .impact upoa . many different kinds of 
beh^yior^ there is as yet little evidence that their 
use by drivers is a^ajor factor in the causation 
of Clashes. 



^ . ^ Eyidpjice dn the pdtetitialrolc of drpgs in crash 
pwiiaolilJii is derived* iftom five sources.' U cx- 
pcrblicniar investigatlopfs using laboratory equip? 
^ in^rnt, ^rivii)^ simiilalprs ,oi vel^i^ in closed 
couT^es^ 2) copiparison of dnPtJh^cords of 
drbg uji^rs %ti^ tt^^ere^ 3) epidemiological stu- 
ajoes invplvirtg^ of samples taken 

. from tHc bodies ofhtally .irtjored drivers, and 4) 

' . /aQcc^otel T^pptis ^iadLC^scihlstori^s. Most of th$ 
gbsilivc diit^t^ whicli have 1 led to . the general 
\Mk{ that dttigs have anrim^rtant role in pro- 

X ducbg crsisheS: liavc*comc from 'the latter Source. 



need to demonstrate that the dnigs they arc using 
do not have a significant eHect on their driving. ' 

Controlled experimental studies of driving-re- 
lated activities hav^ f/equently demonstrated im- * 
pairment as a result of various drug dosage levels. 
Unfortunately, many difficulties exist .extrapolat- 
ing from these studies to the "real" world. What- 
ever the impact of a gi>(en*d^ug upon the skilled 
performance that can be measure^ in controlled 
situations, the applicability of these findings to^ 
real driving conditions is impaired by the rol^ of 
emotional factors. The real life stress involved in 

I driving can rarely be duplicated in the laboratol>. 
Psychoactive drugs produce moQd changes; in- 
deed, thej ^r.e^pecifica(!ly taken fo/ this purpose * 
'therefore, t?®r most importanj^ impact upon driv- 
ing Would Jbe expected to be in .the emotional* 
rather than in the cognitive area. Laboratory situ- 
ations can rarely explore such emotional factors 
as **risk taking," and thus can provide only limited 

.infonration on the potential of a drug to produce * 
crashes in the real worl^. Moreover:, the specific 
skills required for safe driving are not well under- 
stood. Many dryg studies may involve skills which 
"are relatively unimportant to safety, For example, 
a number of investigations have been made of the 
cffetts.of drugs on vision, but studies of driving 
records indicate, that many drivers peffom) very 
well with seriously impaired vision (11). Until 
there is a better understanding of thq human 
behaviors, skills, and attitudes which underlie the 
driving activity, extrapolation from laboratory 
studies will be difficult. 



Suck ^nccdotal reports, however, at best/d[ejr}oii(it« . Another significant problem^in controlled ex- 
It^t^ ifcat iri a given case, a particular drug may .perimental research on drugs and driving is the 




.t^fcports of dr<ug. 
^ they fna3^^,^ercstimatc thc^ potential impact "of 
.^jhc drug axjd in tvmy cases Uiey i^ay have som^ 



9. 



use them. Tt may be possible in this way to study 
the physiological effects of such drugs on normal 



individuals. -Howevt^r, under real life conditions 
the samt. individuals would not usc^ie drujgs and, 
therefore, \ would not be likely t^ be driving^ 
while impaired by them. Moreover, the physio- 
logical effect of the ^rug on the nonhabituated 
user wbuld be e;(pected to be different from the* 
effect* on the habituated u$er. 

Another feature of this problem is that both 
drug usaps and h^avy alcohol ilsers have -differing 
behavior patterns from those who^ do not use 
drugs. Waller (59) in his stud^esi of the driving 
records of drug' users noted that they appeared 
to have an increased violation^frequency while,*-at. 
the> same time, showed little or no increase in 

^accidents. Whether the tendency to break laws was 
a result of the habituation to ^g use 6r whether 
the pj-oclfvity to commit violations^ preceded the. 
use of drugs is always a significant issue.^ Th^re is 
considerable indication that personality patterns 
and behavjoral patterns of individuals who later 

• become drug users are different. Therefore, experi- 

^ ments performed on nondrug users m'ay provide 
interesting theoretical information, |?ut may^ or ' 
may not, be meaningful in terms of the potential 
for drugs to increase the frequency of highway 
CF^shes.** . , I 

"^Studies of the driving rqcorps of users and non- . 
users suffer from thel difficulty just, mentioned, 
namely, that many of the drug users differ in basic 
personality from nondrug users and, therefgre, 
any differences in safety records may be related 
tp these personality differences rath'er than to 

. drug use. Waller (59) concludes that drug users 
have more violations, but not more accidents thaji 
nonusers. However,* tt^e reWts obtained by 
Crancer and puiring (19) and by ?5nKirt. and 



Schmidt (55) indicate that drug^users do have^ 
from 1.? to 2 tinges as many^ crashes as nonusers. 

Epidemiological studies of drugs , in fluid 
samples froni fatally iajured drivers found up to 
1 1 % ot.drivers to have some sort of drug in their 
'systems. The pro{5ortion using drugs is directly 
related, ^of course, to the number of drugs far 
which tests, were conducted. These figures can dnly 
be* use'ful if the proportion of drivers using 4he 
road and not involved in crashes, ^Mzho-Jjave-suni- 
lar drug? in their systems, can be determined. To 
date no such data are available, though the Na- 
tional Highway^. Traffic Safety Administration, 
DOT, is currently supportirig an effort to gather 
these data through a contract with the Midwest 
Research Institute (35). Until" such daJla are avail- 
able it will not be pos^le to determine whether 
drug^use is over-represented- in fatally injured 
drivers. * 

Multiple Drug Usie^ 

Nichols, (43) reviews several studies whiclji 
include information on Weed alcohol Concentra- 
tions in fatal dbsh victims who were using drugs. 
From theso^stidies it appears that, in the United 
States, about half ot the crash victims Who are 
found to h^e drugs in thfeir systems also have 
hlo'od alcohol concentrations suRicJ^ntly high to 
impair their driving ability. Thus, a significant 
portion of any 8rug involvement jp fatal crashes 
could fie. explained through this correlation with 
alcohol. This indication' of the role of multiple 
drug use by fatally injured drivers is significant 
when viewed against the tendency of the young 
user to be*^ multiple drug cojisumer. 



IV. Use of Dijigs by Xoung Drivers 



A recent study by Blomberg and Preusser 
^(8) is of particular interest as these investigators 
*4tteinptG^ to control for the socioeconomic and 

* personality. biases of drug users. ThSir study, 
which included 1,562 methadone maintenance 
patients, included an jn depth interview covering 
the* driving histor> of the participants. Tljrough 
thdse interviews they were able/ to define foitf 
periods of drug use' H -a prc-dcug. period, prior 
to the abilse of an> type of drug except alcolfcl, 
2) a nonheroin period involving the abuse'' of non- 
narcotic drugs, such as marihuana, 3) a heroin 
period while actively addicted tQ heroin oi; some 
other opiate, and 4) a methadone period whifc 
enrolled in a Inethadone maintenance treatment 
program. T » 

^ B|sic information on the group^ studied \is 
presented in Figure 13. As can be seen, the 
average age for jthe initfetion of drug use was 
16.23 years. The nonheroin period Jasted^ for ap. 
pfoximatel/ tbrcc >cars, while th^ jnedian length 
W the heroin period was five and one-half years. 
Most of the; subjects interviewed had been on the 
methadone program for just over a year whepi- the 
interviews were conducted. A number" of interest- 
ing facts emerged from their stud^. In considering 
these data, howcvffl:; it should be kept in mind that 
*all the information presented in Figure 13 are 

> based on interviews with the subjects themselves* 
and^hereforc, are subjected to the personal biases 
of the individuals involved. - * 

From this figure it can be seen that the use of 
drugs gcncra!l>Juj;^n bcfote or contemporaneous- 

, ly^ with the bc^ning of driving. It is interesting . 

' to note that in the pre drug and Hoiiheroin period 
almost t^ice as many df the subjects of this 
study wpre driving as held licenses, suggesting that 
major pact of controlling drug users who drive 
involves criforcing litense requirements, a problem 

^hich is most diffictilt in most industrialized couri- 



tries becaus,et of the large number of vehicles on 
th.e roadways. 



^ Figure 14 presents the type of drugs^used in 
the pre-heroin period by th^e 1,1.14 subjects 
who repprted using a drug befdre using heroin. 
, The use on such drug^ among tnose participating 
in this study appeans to run from approximately 
age 14 to age 18. The heroin period appears to 
begin in the teens and runs throu^ age 25 or 26. 
It must be kept in mind that most of .the individu- 
, als participating*rn th^ methadone program were 
those who had their Use of heroin, interrupted as 
a result of law Jtnforcement action. Individuals 
. whose use of heroin had not been detected would 
. generally not be a\pa^t of^this study. 

Of particular interest was the type and amount 
of driving done by these individuals during the 
Various phases df drug ulft The' average annual 
mileage ^was approximately equal to the national 
^ average for the, pre-drug .and nonheroin and 
methadone periods, but surprisingly during the 
, period of heroin use the average mileage xwas 
almost 50^ higher than fiormal. Over 90%\6f 
the drug U3ers, both for the nonheroin. and t^e 
heroin phase, reported that they drove immedi- 
ately after drug use on least one occasion,, 
In addi^n, all the drug user groups reported that 
a high proportion of their accidents had occurred 
^while thfy were "high on drugs" and that they 
nad also received traffic, citations v^^ile "high on 
drugs.^* . . * , 

The/ increased mileage, of the heroin users is 
of particular interest in relationshipsto the reasons, 
given for drivihg. As can be seen fro^i Figure 15," 
during the heroin period the jrcaspns'for dnviqg 
varied significantly from other periods of .drug 
use. ^bout^ third of the heroin dipvin^.was stated 
to be for the purpose of prociiring drugs. Thus, 
much of the increased mileage reported ^during 
th^ period appears to b<J related to the problem 
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Figurt 13. A Study of the Drivli^o Records of Methadone Users; Summary of Drivino 
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of maintaining th^ heroin habit. Apparcntlyrcon- 
sicjcrable drivmg was required U) find sources 
supply. • \^ ' . 

Jo make thcs^ interview data moie meaningful, 
an 'attempt was r^ade to check the dliving records 
of the individual^ participating in this study^and 
compare them with ^jv^propriate conUol group, 
la an effort to avoidli^e problem presented by 
the socioeconomic background of the drug user 
in comparison to the averiige driver, a special con- 
trol group ^as developed BWasking tJii^^respon- 
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^ dents in the stiidy to name a friend or associate of 
approximately the .same age who* did not* use 
drugs. In this way the namcs of 1,059 peers of the 

* methadone patients were obtained. Using the 
names of the participants themselves and the in- 
dividuals in the^control group named by .these re-' 
spondefits, a search, was mgfle of the files of the 
Department of Motor Vehicles. This search 

^yielded driving [egprds for 718 of the methadone 
subjects and 579 of* the peer control group mem- 
bers. The distribution of the number of crashd^ for 
each of these groups is shown in Figure 16. As can 
be seen from this? figure there appears to be no sig- 

'nificant difference between tTie drug users and the 
control group in the number of crashes experi- 
enced over the five-year period covered by trie 
Department of Motor . Vehicles records. 

^ X possible explanation for this lack of differ- 
' ence is that the drug us^rs would have a much 
greater tendency not to report accidents. Thi^ex- 
plan^tion would seem plausible in light of the data 
in Figure 47. It provides the answers given to a 

* questio^j" in the interview: "Describe the main 
thing on your mind while driving immediktej^^, 
after using heroin.** Thg largest proportion^)! tho> 
responses related to being able to drive well 
enough to avoid' being ^tojiped by the police. 
There seemed to be considerable concern about 

\being ^prehended by the policed not 30 muchfpr 
fear of i-eceivihg a traffic citation, as for being 
caught in possession of narcotics. Thus, if ^sa^ 
drivers were in erases it ^ to be expected that 
they w.ould avoid calling^a policeman jo report 
the crash if they could do sor To test the possibil- 
ity that this reluctance JO become involved with* 
the policc^Guld explain the failure to find a signi- 
ficant difference in crash involvemejit between the 
conti'ol and experimental groups, the distrib.ution 
for injury and fat^accidents only was compared. 
With the control groups, these accident* v^ould be 
less likely to be uhder-reported since it is much 

^ ntore difficult to'avoid reporting an injury or fata! 

^ crash. This test. However, also failed to show any 
significant diffefeftce between' the control and the • 
experimental group. Thus, despite the. evidence 
that drug timers drive at least as much, and heroin 
users signifii^ntly more than average, the fre- 
quency of theiiN^ash involvement is no greater 
than their peers wnbsdo not use drugs. Moreover, 
thd* crash rates for bothsthe drug tisers and their 
peerS:ontrols were no grater than ^that of the 
average .for all drivers of the\ame ages: ' 
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Figure 16. A Study of^e Driving Hecords of Methadone Users; Ff^e-year Accident and 
Conviction Rates Per Driver (8) ^ 



It is difficult to ^xjplain, this result particularly 
when, 'according to those interviewed, they did 
drive while *1iigh** on drugs.* Thus, the lapk of 
crash . involvement cannot be explained^ on the 
basis of the separation of driving from drug use. 
One factor that may have^been of significan^pe in 
promoting these norikal driving ;recoras dbspite 
driving under the influence of drugs may have been 
an increased compensation in their driving. As 
indicated in Figi^e 17 the heroin users reported a 
concern with being arrested. tJiis concern may 
have resulted in a reduction in rislc^Ukj^g through 
more constrvativc driving behayipr. This in^^tum 
may have held crash involvement to normal levels. 

This ability to compensate Tor the potential 
impairin^^ effects. of the drug on driving may be 
a signifij^ant factor in determining, whether a 
given drug increases the crash experience of the 



drug user. Alcphol appears to have a tendejicy to 
jncrease belUgerence and risk taking in driving 
(22, 32, 33). lliis may account lox its greater asso- 
ciation with crashes. It is possible that other drugs 
which may be equally impairing to driving skill 
may have less tendency to result in an increased 
crash rate because the individuals under the in- 
fluence of these drugs are able to. compensate for 
*their impairment (s^ discission of niarihuana). 

The penalties for traffic pffenses in the United 
States are generally -nWy.* ^The frequency With 
which an individual is a|>prehended and con-^ 
victcd is low relative* to th^'^requencj W|th which 
infractions are committed. On the other hand, the 
United States is currently conducting a major en- 
forcement effort to control the abuse of drugs, 
Rarticul^rly heroin. The heroin addict faces far 
more severe penalties if apprehended jthan tbe 
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normal driver. Moreover, imprisonment foj the 
heroin addict may mean loss of access to the^ 
drug. Therefore, thcje is a motive to avoid contact 
with the police. This enforcement effort may^havCj^ 
a serendipitous Effect on driving safety. The 
possibility that such laws are important d^^errcnts 
to reckless^ driving while under the influetice of 
drugs warraiys further study. 

A Study of Drugs an4.Driving by a Young 
Criminal Population 

Another study of interest by Moser, Bressler, 
and Williams (37) covered a group of 1,889 
ycrtmg men arrested for a variety of seriouj crimes. - 
These investigators had available to them results 
of drug assays on urine samples taken immediately 
folloNving arrest and detailed questionnaire data 
concerning drug use. For 977 members of this 
group, It was also possible to get driving record 
data. Crash ratcs.as a function of drug data from 
urinalysis is presented in Figure 18. As can lie 
seen, those arrestees whose urine was free of alF 
drugs had a crash rate substantially hi^er than 
prisoners whose urme contained barbiturates, her- 
oin, or methadone. The small amphetamine posi- 
tive group had a crash rate substantially higher 
than other drug users or those who were negative. 
Hawcyer, this group was too small to permit any 
great confidence in this result. The relationships 
between drug use and convicticfti for hazardous 
violations were similar to those for crashes. 
Those arrestees usirig barbiturates, heroiri, or 
methadone had fewer or no more than an equal 
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Figure 17. A Stu^^f the Driving Records of 
Methadbne Users, Main Thing on Mind of 
HeroiiyUser While Driving Immediately 
After Using h^oin (8) 

number of convictions compared to those with no 
drugs m their systems. Once again ampheta- 
mines were associated with a higher conviction - 
rate. In additiqn to the objectiv^'evidence^provided 
by the urine tests, data on drug use was also prp^ 
Vfded^by, the questionnaires. When these question- 
naire data were compared to the 'driving records of 
the. arrestees, conviction rates and crash rates for % 
most drug user* were found to be equal to or less 
than noridrug users in most cases (see Figure 19) 
(37). Two exceptions to this generalizartion were 
psychedelic and hashish users for whom there was 
a somewha^ higher accident rate. Thus, the ques- 
tionnaire data appear to parallel the chemical data 
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Figure 18* Driving History Summary for Positive and Negative Urine Analysis for a 
Sample of 2076 Young Criminals (37) 
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Figure 19. Summary of Conviction and Accident 
Rates by Drug for the 865 Young Criminals 
Responding to the Questionnaire (37) 

indicating that arrestees using driigs do Hot have 
higher crash rates than feUow prisoners who were 
not. using drugs. In evaluating this study, it^should 
be kept in mind that these data provide no control 
for annual mileage rates. This may account for 
the very low accident rate for methadone users. 

* Drugs and Driving in a Uritv^rsitj^ Popula- 
tion ^ 

In a recent investigation at a major Midwestern 
uni.vcrsit^ by Berg, et a^. (6), blood ^mples were 
collected and analyzed for drug^ frcun students 
treated at the student health service as a result 
of. involvement in a highway /accident. Data for 
this group were compared with drug '^^nalyses 
perf^mVed on other students using the health ser- 
vice for nonaccident-related reasons. This study, 
whife covering only a small group of crash in- 
volved student drivers, fbund no difference be- 
tween the crash* invoKed drivers and a control 
group of 54 students in the use of psychotropic 
drugs. The numbers involved in this study are too 
small to be given much weight. However, this 
research supports the general picture presented by 
the other studies which have been reviewed indi- 
eating a general failure to find a strong relation- 
ship between drug use and highway crashes. 



The epidemiolbgical and drug user studies re- 
viewed in this paper and elsewhere (30, 43, 59) 
arc in marked contrast to thciaboratory or experi- 
mentally controlled driving studies such as those of 
Keilholz (31), which. We indit^ted a definite 
impairment as a result of drugs and drugs in com-^ 
bination with 'alcohol. These contrasting results- 
suggest that to the extent some, drugs impair 
driving skill this effect is overshadowed in real » 
life situations by the many other factors which 
relate to crash causation. Conclusions regarding 
the. role of drugs in traffic crashes must, however, 
remain tentative until more conM'ehensive epi- 
demiological studies have been ^mpleted (35, 
64). 

Marihuajia and Driving * 

llecause of its relative popularity, aft(r^bacco 
and alcohol, marihuana, the drug most widely used 
by youth in the United States, has attracted 
considerable interest in terms of its potential for # 
impairing driving performance. Unfortunately, the / 
detectipn of marihuana in body fluids is currently 
difficult, if not impossible. Therefore, studies of ^ 
the use of marihuana by crash vijfctims have, until 
quite recently, not been undertaken. Currently, a 
technique is being usV^y tTie Midwest Research 
Institute (64) under contract to the U.S. faepart^ 
ment of Transportation, whjch provides some indi- 
cation of marihuana use by fatally injured driyersr^ 
T^is technique ^nvojves' washing 4hc face /and. 
hands of th^^ traffic victim with alcohol ancj/then 
analyzing/ne washings for THC, the ap.five in- ' 
gredien! in marihuana. This technique does not 
pro.y<le a measure^f dosage level, nor dj?es it evcB 
provide assurance that the individual himself \i 

* gested the marihuana. It does indicate, howevfcr, 
that the individual was in contact. with smoke fi^ 
, marihuana. Studies using this procedure kv^ just . 
getting underway. No significant data are y^ avail- / 

, able. . ' . / ' 

To this date .reliance must be placed upon 
laboratory experiments and questionnaire studies' 
of marihuana users. Laborator^nd driving range^ 
studies under the influejice/of marihuana haye 
recently been^summarizedr4)y Moskowitz, et ah 
(38). A number of the^ studies have Aised ^alco- 
hol as ay:omparison Xuug. These studies sucgest 
that marihuana produces less significant impair- ^ 

^ ment in drivin^^ skill. ^However, as Moskowitz^. 
points out, between alcohpl and marihuana^ the 
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effect on driving depends upon the particular be- 
havior .chosen for stud>. Moskowitz concludes that 
marihuana is a potential threat to drivers because 
it impairs perceptual functions. Whether this im- 
pairment actuall) increases Crashes is dependent 
upon iht extent to which this effect is compen-. 
sated for by other factors. An answer to this ques- 
tion must await adequate surveys of marihqana in 
.fatally injured ^drivers in compjfrison to drivers 
using the road but not involved in crashes. 

Ojie indication that marihuana may be less 
significant in crash production than alcohol is 
pxovided by its apparently sm^llet impact on risk 
taking. Several studies have indicated that alcohol 
"Hncreases this risk taking in driving situations (22, 
32, 33). Lewis and Sarianis (32) made a sludy 
of responses by drivers to traffic signals on a simu- 
lator. In this study, as the driver approached the 
intersection the trajlic signal changed to an amber 
**caution" light. The driver \vas required to judge 
whether to come to. a. stop or whether he could 
proceed through the intersection before the red 
">stop" signal cante oh. The subjects themselves 
stated that they believed their driving improved 
while they were under the influence of alcohol. 
However, the results demonstrated that they made 
serious errors in judgment arid took more risks. 
. Similar results were found by Light and Keiper 
(33) in a car passing situation. This study covered 
passing behavior of driver* on a simulated two- 
lane roa^l. The driver was forced to make a deci- 
sion as to when passing was safe and once the 
pass was started whether it should be eonfmued 
when a carjapproached from the opposite direc- 
tion. With alcohol the subjects jnade more deci- 
sions to complete their pass in the face of an on- 
coming car. As a result of taking this increased 
risk, they were involved in more simulated 
craves. This type of risk taking under alcohol 
also* confirmed in a study t)y Ellingstad, et al. 
(212); 




Using the samc^passing test as in the Light and 
Keiper. study, Dott ^20) repeated^ their investi-' 
gation using marihuana. In this case it was fpund . 

^that the 'drivers under the influence- ot marihuana 
pia^e fewer attempts to. pass 'and whea passing 
were less likely to speed ahead and complete the 
passjAhen faced with afion-cpming car. A similar 
result for marjhukia and risk taking was fojind by 
Ellingstad et al. QI). Thus,*ft would appqat that 
mari^huana and alcohol have opposite e^ctVtlpon 
risk taking.. Alcohol appears to increase risk tak- 
ing, along with the^'neral feeling of power and 
well-being, tncjeby reducing the proBabilitjy that 
the driver vyill conipens,ate for any impairment of 
his driving ability produced by alcohol. The iQari* 
huana user/ on the other hand, appears to be less 
likely to tajke risks. He can, therefore, be expected , 
to compensate for any deterioration in Jiis capa- 
bility due to taking th^ drug, 6r, ^whethe? or not 
cgnsciou^i i^^pensatidti^gggprs the drug appears 
to produce a tendency to drive in a more conserva- 
tive manner. Thus, the marjhuarih user may be 
less likely to become invplved in a crash. Until , 
further data become available on the proportion 
of marihuana users actually involved in crashes, 
much, of this must remain speculation. However, 

* the aifferencc 'in risk taking attitude appearing , 
in tnese studies emphasizes once agai^ tfie signW, 
iicaiice which attitude and risk taking play In de- 
termining Whether a given drug will produce an 
increase in crash potential. Both alcohof and " 
marihuana impair driving skill, but the hazard 
associated with alcohol appears to be signlgcantly . 

' greater because of the type of mood change It 
produces. The indications that amphetamines are 
associated with a somewhat increased qrash in- 
volvement (59) may result from the tendency, of 
Users Of amphetamines to take increased risks, 

/as much a§ by any impairment in skill which 

/these drugs produce. ^ s 
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V. AlcohoT in Relation ta Highway Safety 



The rile of ^Icohol in crashes has been sum- 
marized in a number of national and international 
publicattens; U.S. Secretary of Transportation 
"^^(510); British Ministry , of Transportation (3);, The 
NetTierlands Institute, for Road Safety (57); 
American Medical Association (4); OECD Report , 
by^ Gp^dberg and Havard (26), In addition a* 
special ;ssue of the Journal of Safety Research 
' (Ferrine, Ed. (45)) has been devoted to a review 
of the alcohol and drug literature in relationship 
to ^riving. 

The evidence^^for the relationship between alco- 
hol and crash involvement rests on a number of 
well-controlled studies which compare the inci- 
dence of alcohol in drivers involved in crashed with 
the incidence of alcbhol in drivers using the roads 
at the sam6 times and 'placed who are not involved 
^1 in orashes. A 'series pf such Studies has been con- 

ducTcd in tlie United States, Canada, Czechoslo- ' 
^ vakia ,^nd in France, beginning with the study of 
' Holcomb in 1938 arid continuing on up through 
the^ studies of ?crnne et al. in Vermont in \91l 
(28, 56). These studies have in common the fea- 
ture of being "case controHed.'* That is, for each 
• :case, blood alcohol levels are available, not only 
. on the ac^cident yicum but also on uninvolved 
drivers using the r0ad^ at the same times and 
places. wlj6r& crashes h^ve occurred. The data for 
\unirivolVc^^^Srivers are Collected through "volun- 
" taty r^aiaside surveys" (40|S6) in which drivers 
ate' tc;^ue^^^ tcv voluntarily, provide a breath 
. sanjpte:'^for' afial^s^ (oi alconoh 

.These 'V'^^^rilroV* studies permit tl)e calcula- 
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hoi concentf^atioft in comparison to the frequency 
with which noninvolved driversjDresent that same 
BAC level.. Hurst (28)rhas caiOTi|Jed crash risk 
curves for each of the **case c^col" studies. 
These are presented in Figure zCT As can be 
^een, most of these curves are relatively flat fro*m 
.00% to approximately .06% BAC. From 
^ that point on they begin to rise relatively steeply, 
indicating art increasing^ risk with increasing BAC 
levels. These curves describe a rough "dose-re- 
. sponse" relationship, for the effect of alcohol in 
producing crashes. Most of these curve; take the 
expected form ^or dose-response , relationships. 
There is little apparent effect at low dosage levels 
(below 0.05%) and an aqqelerating . effect from 
that point on. Such dose, response curves provide 
the best evidence for the role of alcohol in the 
causation of traffic a(;cidents. 

The evidence, becomes even stronger if we look 
at the issue oFci^ash responsibility. Unfortunately, 
the methoas^^foj: determination of driver respon- 
sibility are generally crude and subjective. In 
single vehicle crashes where only 6ne driver is 
involved, that driver is generally assumed to have 
been "responsible'* for the crash. Multiple-vehicle 
crashes present a, more difficult problem. Hgw- 
ever, it is frequently possible to use the investi- 
gating crffaer*s estimaite as a rough indication of 
Vesponsibifity; When , the relative risk curve is 
limited to .responsible drivers the corrdation be- 
tween crash involvement and BAC is even mor^ 
striking, as shown in Figure 21. This graph from 
Hurst (28) presents data from thtpe studies of 
respohsjible drjvcrs ^nd one study for v^hich suf- 



tion, pf the felai|^i'j^^^ on the road .at ficient data on nonresponslblc drivers was avail 

Sny^giyeribloyd a|^^bt,co^^ ThcSpeci-^ able to' permit drawing a^'dose-re^ponse" curve, 

fie foY^Ula for dcyelo^^^^ The curves for responsible fevers rise^ sharply' 

.tecn d^ip^R^ and^kvblves;^^^ / Jrom .10% ^AC, whereas the curve for non-' 

com|)3ris6i^<?f UXfl^ with^ which crash- . .responsible drivers is relatively level and shows 

inyolved^drivej't> dem^^ ^iypn blood alA)- \Htllc if ,any cttati ffom Alcohol use. 
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Probability in Relation to BAG (^8) ^ 



Such dosc-rcsponsc curves prtivide the btst 
evidence;^for the role of alcohol in the causation 
of trafSc accidents. Of particular interest to the 
present rei^ort is the issue a^io whether these dose- 
re^ponsp curves would be diflferem for teenage 
as compared tp older drivers. Separate curves for 
di&erent age groups have not been calculated but 
there is some evidence. available on the relative* 
exposure to alcohol-related cfasHes oS drivers of 
va^ous ,ages. The Velative liability -of young 
dnvers to crash^, holding alcohol constant, has 
also been calculated. These data are discussed 
in the next section. 



VI* Are^fouiij^ Drivers Overinvolved ii^ Alcohol-Related Crashes? 



■• ..• .1. . . - 

The central question for this paper I3 whether 
young drivers are i>verinvoI^ed in alcohpl and 
drug-relateH crashes. 'RjjjS^qi^stion is more subtle 
than it appears on its face and must be considered 
m two parts. The first issufe^ is wh^er young 
drivers arc> overly exposed to crashes in v/hich 
alcohol or drugs play a role and the second issue 
i$, ^ven eqba} exposure, does, 4 given level of the 



Aside from the amount of drug.tise itsejf, ex- 
posure is also^a function of the extent .with which 
drug use is cpupled with driving. At the p^rcs^nt ' 
time, there i^ relatively little infonnation on this 
question.. However, considerable information is 
available on alcohol. Alcohol is primarily used in 
evening and nigljttime periods,' with the result 
that most alcohol-related crashes occur in the latef 



drug in the body produce a higher impairment of afternoon land evenipg. .This-is dramatically illii- 
driving in yoking drivers than in t)lder drivers. --^ -tm x^-.r. * 

As already *tu)ted, use of dfu|^ other th^ alco- 
hol find tobacco appears to peak in ihc e^rly twen- 
ties. Moreovbr, maximum u^e of certam drugs, 
such* as maffliu^ia, may^ occur ]n the late 'tee ns. 
Finally, young dnvers are. more lijjely to be mul- 
tiple drug users/Xhus, 'd a ^ven drug has an equal 
effect upon all persons who take it, but if more 
young drivers use^^e drug, then tlie natural conse- 
/^uencc of this increased, exposure should be 
_ greater inyolvement ia drug^-rcjated crashes. . _ 



strated ip Figure 22 which compares crashes for 
which the mvestigating policemen judged that the 
driver had been drinking, with those for which the 
policemen made no notation regarding drinking 
(23). As can be seen , crashes' involving ^rijiking 
drivers^peaik after midnight each day of the week. 
There Is some evidence, that on weekends the peak 
occurs slightly later than 'on we^ days. Even 
more striking is (he increase in crashes in^ which 
the driver has been drinking, on Friday and Satur- 
day evenings. Thes.e.xclationships betwcenJhour of 
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the day and day* of the weftk io which alcohol- 
related crashes occur have been fconfirmed in a 
number of studies and are fully in accord wi& 
expectations from what is known of the drinlcmg 
habits of Americas. 

This time patfeming of alcohol-related crashes 
is significant foMhe young drivers because sur- 
veys of drivers on the road duringjhjt peak 
periods for' alcohol-related crashes (ftiday and 
Saturday nights) indicate that young male drivers 
are more likely to be found on the roads at these 
times. The data shown in Figure 22 indicate that 
approximately 50% of all crashes occurring in the 
4-hour period between midnight and 4 a.m. are 
fouhd by the police to be alcohol-related. Tf, then, 
young drivers are on the /oads, at these periods 
more frequently than their proportion in the 
licensed driver population, these young drivers 
are more likely to be involved in'alcobol-related 
crashes. This is true, whether or not they have 
beep-drinking themselves, since by chance alone 
their pr'obability ofljeing involved in an alcohol- 
related crash between midnight and Va.m., is one 
in two; whereas, if they are driving between 8 a.m^ 
and 12 ^p m., their chance would only be one in 
twenty Any driver oa the road late_at night is 
more likely to be involved in an alcohol-relatei^ 
crash both because he j$ more likeljj to have been 
drinking and because he is 'more likely to^Se the 
• "innoceiit" victim of a drinking driver. 

Several studies have suggested that young 
drivers drive more at night than dp other age 
groups. This appears to be supported by thci data 
presented in Figures 2? and 24, which present re- 
sults of surveys of nighttime drivers conducted at 
seVen different communities within the United 
States'^ These surveys were conducted as part of t^e 
evaluation program for special community action • 
programs in dcohol and ^highway saftey being 
sponsored by the U.S. Department of Transporta- 
tton (42). As a by-producj of such investigations, 
it is possible^to determine the characteristics of the 
driver? using the road at any given hour of the 
^day or day of the w^eTc, provfded the sample is 
properly selected to reflect the time and geo- 
graphical location^ of interest. 

Since the Alcohol Safety Action Projects for 
which these surveys are used as an evaluation 
technique are directed primarily at reducing the 
number of drivers on flie road at high blood 
alcohol concentrations and thereby reducing the 



number of drinking-driving crashes, emphasis in 
these investigations was placed on nighttime and - 
weekend drivers. The minimal requirements 
placed on each project were to sample drivers on 
Friday and Saturd^ay nights -between 7:00 p.m., 
and 3.00 a.m. By emphasizing these hours it was 
e:y>ected hai the surveys would reflect the largest 
proportion *'of drinking drivers. If any changes 
occurred in'^he numbers of drinking drivers 
throughout Ihe life of'thc projects, they would be 
most likely to show up k those periods when 
drinking drivers were moat frequent. Because the 
ultimate criterion of interest was alcohol-related ^ 
crashes^ the projects s^cre inTtructed to choos^^,, 
the geographical location of their survey based^oj^^ . 
the locations in ^which fatal o\ serious injui^^j|i^ 
crashes had occurred. While these general require- . 
ments were placed on the projects, Considerable . 
latitude was permitted each site t^aci:9mmodate 
to local conditions and requirements.^ Jbas, ther' 
surveys summarized in figure 2 are not all^(jgj«;U 
comparable. However, every site includes s^^gies 
taken on Friday and Saturday nights and'M.-diip ' 
within the time period of 7 . 00 p.m. to 3 : 00 a.my ^'n^ v 

Some variation does appear from site to site in ."^ I 
the^ proportion of drivers in each age-group,J5jit 
the general Uniformity of the findings is striking. 
While just under nine percent of the drivers 
licensed in the United States in 1972 were under 
the age of '20, the minimum frequency with 
which any of these surveys encountered drivers 
in this age group on the road in the evening was 
11 percent, \^hile three projects found over ?0 
percent of their drivers to be in this age range. 
From the data presented. It appears that drivers , 
under 20 are eitcountered on the roads at night 
about twice to^three times as frequently as would* 
be eKpccfed from their numbers in the licensed 
population. Drivers in the 10-29 age group are 
also over-represented in the nighttime driving 
population by from 50 to ,75 per<:ent. Drivers in 
the 30-39 age group appear to be encountered 
Just about as frequently as would be expected 
from their numbers in the driver license files. The 
groups above 40 appear to hi under-lrepresented, 
particularly the' elderiy -over 60 who are found 
from one-third to one-fourth as frequently as 
would be expected from tne number^ of driving 
licenses they hojd. 

Since these resufts are assembled from widely 
dispersed geographic communities involving both 
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Figure 24. Age Distribution of Nighttime Drivers Using the Road but Not Involved in Crashes in ^ven 
. . * U.S. Communities ^971-72 (62) 



tirban areas, such as Cincinnati and Kansas City, 
and rural areas such as\he State of Vermont aad 
the State .of South Dakota, they seem to provide 
convincing evidence that young drivers do indfeed 
drive iporc in the evenings than would be expe€;jed 
from their numbers in the driver Iicenscd*"popuIa- 
* tio% , » • * . 

As shown in Figures 23 and 24, the projtprijon 
of^males among licensed drivers in the U.S. is just 
under 5^% On the'other hand, the proportion 'of 
ra'ales in the nighjtlime driving population meas- 
ured at the seven sites summarized iltthe table 
varies J)etween. 80 and 86 percent, This, of Course, 
ia^not surprising. The cultural pattern in the 
, United States results in the male driving to nearly 
all social situations. 

THe consequences of this exposure pattern are 
inflicated in Figures 25 and 26 which are based bn 
jdata presented Jn Figure 27. Presented in these 
figures* are th^ proportion of fatal crashes* for 
males and females in 1970 as compared to ,Jthe 
proportion of miles and fehiales in the licensed 
driver population (41)*. Two curves are presented 
for 'each sex, those crashes that occurred during 
the day and those tl^t occurred during the night. 
The figures plotted are the proportion of crash-in- * 
volved drivers in each age group divided by the 
proportion of licensed drivers for that age group. 



•Males - under 20 constitute 19.5 percent of 
the daytime, crash population and 8.9 percent of 
the licensed driver population. Thus,\lriV^ under 

' 20 are found 2.^9 times more frequently in the 
crash group than would be expectjpd from the 
proportion of the licenses they hold. 
As can be Sttn from these graphs, teenage^males 

„ and I femalesL^are over-represented^ iii the crash 
popj^tioH for both night yand daytjme crashes.^ 
The extent of that over-representation is approxi- 
mately equal for day and Nighttime crashes. The . 
picture chapges quite dramatically, however, for ^ 
the 20-24-year old group. Here, both males, and / 
females experience about the number of daytime 
crashes that would be expected for their frequency 
in the licensed**population but both are over-repre- 
seoted in nighttime crashes, Fpr the age group 25- 
34, both males and females are under4represented 
jn daytime crashes,, and are represented in liight-* 
time crashes approximately equal \o that to .be 

^ expected from their frequency in the driving popu- 
lation. 

From age 35 through "64 botb males and fe- 
males are undfir-represented in both night and 
daytime crashes. The elderly, , those over 65^ ap- 
, pear to be over-represented fo^ both men 'and 
women in daytime ^craslfte^ ^nd. for womea -in 
nighttime crasTies. The over-representation 
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Figure 25. Comparison of Fa^l Crash Rates and^ 
'Number of Licensed Di;ivers for Various Age droups 
(NHTSA National Accident Summary File) 
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Figure 27. Comparison pf Fat^ Crash Rates With Nunil^er of Licensed Drivers for Various Age Groups 
. * . in the Unittd^States * , 
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greater for daytime than for nighttime clashes. 
This may be related to exposure. As.^note4 pre- . 

•^.viousjy (Figure ^23) drivers over 60 are under- 
representefl^during the nighttime hours. 

As indicated in Figure- 22 t}ie period of highest 
frequency of alcohol-relatef crashes occurs .just 
following midnight. Relatively little data are avail- 
able to contrast the frequency by age group fai 
early evening versus late evening. However, Fig- * 
ure 28j^rovides some data from'* the survey in 
Albuquerque, New Mexico (2). As can be seen, 
^there is soine evidence that the 20-24. age group . 
is more frequently found on the r^d between 

' l:Ou. and J:00 a.m.^than between* 7:00 and 
9:00 p.m. While at thtf^ame time, Ihere seems to 
be a significant decrease through the^ evening 
hours nrt the number of drivers age 30 or above. 
Driver^ under 20 appear to be about ^ually 
represented at each hour in the early evening, late 

. evening, and early morning hours. 

Thus, the pattern of driving exhibited by ycmng 
male drivers who do more recreational 'driyin^cja 
weekend nights is likely to involvje them in alcb- 
hol-related^i^shes quite ^side from the. extent 
to which- these drivers use alcohol themselves.- In * 
this case their involvement is a consequence of 

^ the type of driving they do rather than a special ^ 
sensitivity^ or lability to alcohol itself. While 
older drivers may actually drink more," they may 
do' their drinking in circumstances ^hicK do not 
require driving' following heavy drinking. For 
example, older, tirivers* may do more of-their 
drinking in -their own hoihes/ Teenagers are 
generally barred frofij. 'rfrinking in theif ^own ' 
h^mes. D£[ting* generally involves visits to dance 
halk, night cliibs and odief^ojnmercial estab- 
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Figure 29: Distribution of Single; Vehicle Crash and 
Non^Cfash Night Drivers by Age Group (15) . * ' 

lishments. Thus, it is to be expected that ^oung 
drivers may appear to be overi^olvcd in alcohol-, 
related crashes' in relationship to the number 
of licenses they hold, without necessarily being 
more sensitive to impairment from alcohol, but 
rather because of their style of life whicli involves * 
more ariving follo\ying drinking. 

The data presehted to this point den^onstratc 
that young drivers atre over-represented among 
those cjrivers using the roadways at night and 
am9ng those drivers involved* in fatal crashes 
at night. The .question arises then whether the . 
over-representation in nighttime crashes is pro- 
portional to their over-representation in th^ popu- 
lation at risk during nighttime driving. Carlson^ 
(14, 1 5) Tias iooked directly at this issue by com- 
paring rojdsitir'survey. exposure data with the 
f requehl^oPtatal or severe crashes by age group, 
these are ^hown* in Figures 29 and 30^. These 
figures present die results of two studies by Carl- 
son of nighttime drivers in Washtenaw County, 
Michigan. As cart be seen -in Figure 29, the pro- 
portion of single vehicle crash-involved drivers is 
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Figure 30. Oistrtbutlons of Washtenaw County 
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almost identical wiflhthe proportionr of nighttime 
^drivers stopped in tMc roadside survey for each 
age group bcginninsr with age 21 and above. Only 
for drivers Trom 16-20 do thec^xpdlure and crash 
curves part. In t^igure 29 tflis age group repre- 
sents 30 percent of the crash population but only 
20 percent of the exposed population of night 
drivers. Another example of a similar curve was 
presented in k report on the roadside survey con- 
ducted by DOT Aicohol Safety Action Project in 
New Orleans, Louisiana. These da(^ presented in ^ 
Figure 31 compare the proportion of drivers in 
each age group ^topped in their roadside survey* 
Avith the percent drivers by age group involved 
-'in fatal and severe crashes for the same year. 
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V1,L Comparison of ^IxpOsure Estimater for Young Drivers^ 
by Three Different Methods ^ • ' 



There arc two major approaches that ha 
been used to estimate the exposure of drivers. One 
involves questionnaire data from drivers. These 
questionnaires attempt to get at the total miles 
driven by iiftans of a number of different ques- 
tions which can be cross-referenced ^nd com- 
• pared to improve the accuracy of the estimates 
obtained/In general such estimates have tended 
to indicate that teenagers drive less than older 
drivers. An examplelof such data is provided in 
Figure 32. These datV are taken from a study bj 
Walker,; et al. (62) in North Carolina. 

The second technique is Qle "Induced Exposure 
Method" (16). In this procedure the frequency 
with which drivers in each age group are involved 
in crashes for which they are judged not re- 
, sponsible is tised to estimate their exposure. The 
assumption being that nonresponsrble drivers rep- 
resent a random sample of the drivers oo the road 
at the times andplaces^olthcse crashes. Ajiumber 
of investigators have attempted to estimate risks 
for^various driving populations by this method. 
One of the most detailed of these studies is that 
by Cerrelli J(16). Two graphs from his study are 



^iresentecf in Fibres 33 and 34t The first Set of 
graphs compares the relative exposure by age 
group for males and females for p^^senger car 
crashes occurring from 1.00 a,m. to 4,00 a.m, on . 
weekends in urban areas. Exposure index as cal- 
culated by Cerrelli involves the percent of inno- 
cently involved drivers in each age class over 
the percent of licensed drivers in that age class, 
As can.be seen, male driver exposure levels are 
greater than one for all ages below the 35 to 44 
age group. Above this level the relative exposure 
is below one. In drivers over 64, it is approxi- 
mately one-fifth the exposure which would be 
predicted from the numbers in this age group in 
the driving population. The exposure level of male 
drivers under 20 is apprpximately one an^ ^one- 
half times the expected level. This climbs to three 
times expected levels for the 20-24 age group and 
then falls off again rapidly. • 

It JSLinteresting. to note tht difference betweeji 
male exposure levels^nd those for female drivers 
for the same age groups. Female nigl\ttime expo- 
sure estimates are (at their highest) ^out half 
of what would be expected from theit proportion 
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F(gure^32. Miles Driven Per Week by Age and Sex (62) 
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Figure Z3. Induced ^posure in Nighttime Driving as a Function of Agf (16) 



in the population. The second two sets of graphs 
* present data for weekdays from 10.00 a.m. to 1.00 
p.m. for urban areas. The difference between the 
weekday and weekend night graphs ,for male 
drivers is striking. The high peak ill exposure for 
the 20-24 age group does not occur. The daytime 
exposure for the under 20 age group is approxi- 
mately the same as for the, nighttime data, but at 
all other age periods through age 44 it is less. The 
exposure level for women }s about equal to what 
would be expected at each age group for their 
number in the licensed population. Both curves 
Have somewhat U-shaped characters, vCith in- 
cre^cd exposure occurring at younger and older 
ages for daytimi driving. 

Figure 35 provides a* comparison between ex- 
posure estimates calculated by Ccrrelli from the 
'data in the Natignal Accident Summary Fil(t C41) 
with roadside survey data from the City of 
iMbuquerque, New Mexico (2). Since th^ Al- 
' buj^uerqufe srfrvey data includes b8th men and 
.women, the jfpropcr comparison is with ^he cx^ 
posure estimates provided by CerreHi for pas- 
senger cars in urban areas during ni^ttime, on 
weekends (1*6, p. 11155). The Albuquerque road- 
side survey was conducted in the City of Albu- 
querqtie^on Friday and Saturday nights between 



7.00 p,mL, and 3.00 a.m. When the proportion of 
each age group interviewed in the roadside sur- 
vey in Albuquerque is divided by the. proportion 
of licensed drivers in the United States for that 
age griiup (from Figure 27), .the curve shown in 
Figure 35 is generated. This, in turn, is compared 
with the Cerrelli curve. As can be scen^rom tbese 
two curves, the Cerrelli exposure estimates run 
.slightly higher at all age levels than do those from 
the roadside survey data. However, the cor- 
respondence between the two curves is striking., 

A number of reasons can be advanced for 
the Cerrelli exposure index curve falling above 
the roadside 'survey exposure curve. TTie in- 
dued exposure index is open, to the criticism 
that the jionresponsible population ^ vehicle 
crashes is not truly blameless, and Jherethre not 
a random sample of drivers exposeji to ihese 
crashes. To the extent that the nonrespoiisible 
drivers are not truly innocent, then the induced 
exposure index would b$* expected to be too high. 
It should be noted that roadside survey datA 
Ivoid this criticism^ The survey population"are 
truly noncontributors, at least at the time meas- 
ured, lo^vehicle crashes. Therefore, assuming good 
sanjpling procedures, they dcyp^resent a random 
sample of the population^ usTng the road at times 
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Fijiure 34. Induced Exposure m Daytime Driving as a Function of Age (16) 



and places of crasheSi The comparison of these 

twa .methods of measutifng exposure suggests that 

the induced exposure method is more realistic than 
the questionnaire meth6^, but that it does» as 
would l?e expected, oN^restimatc the exposui? 
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because of the inaccuracies in properly assigning 
fault (or pei;haps because even innocent victims of 
others contribute to the crashes b> failing tQ take 
proper evasive action^L, 

Thus, in contrast to questionnaire surveys of 
the exposure of young drivers, induced exposure 
studies and roadside, surveys indicate that ^oung 
drivers are tiig'rc pxppsed to highway crashes tha$ 

. are older driversr, at least on weekend evenings. 
However, one feature of this conclusion should be 
kept in mind. The common understanding of the 
?erm exposure is that it refers to. conditions ex- 
ternal to the driver. JTh^ is, those factors entering 
into crashes which relate to the roadway, the^ 
traffic, and environmental conditions, and perhaps, 
to the condition of the vehicle which the individual 
is using. However, it is possible that the drivers 
who use the roadways at night differ in significant 
personal characteristics from those who use the 
highways in the day. If so, part 9f'this increased. 

^exposure is rclated\to personal characteristics, 
rather than being entirely a function of factors 
outside the driver. * 



Vni* Accidenr Liability Under Alcohol as a Function of Age 



A separate issue from the question of exposure 
just discussed is the issue as to whether given 
(1) equal dHving exposure and (2) e^ual drug- 
use, the yoiing driver .is more likely to become 
involved in a crash than his oldej counterpart'. 
No data are available with which to equate driving 



age, with the greatest effect occurring for 
younger and older drivers. 

These data suggest that when^ both driving 
exposure and alcohol consumption , are equated, 
young drivers as well as elderly drivers are more 
likely than their middle-aged^counterparts tq be- 



exposure and drug consumption for drugs other %:vJCQin^ involved in crashes. These data are com 



than alcoljol. Hqwe^er, there are data available 
on the relative liability tG^ alcohol as a function 
of age. • • . ^ 

The relative probability of crash invplVement as 
a function of agi and BAC level is presented, in 

' Figure Jfi with data taken from the Borkenstein 
Grand Rapids Stlidy (66). lu^it are analyzed the 
data for crash and noncrash involved drivers as 
a function pf age and BAC. Wlien ''accident 
vulnerability" (crash involvement as a function 
of exposure) is plotted against age, a U-shaped 
curve results. "Accident vulnerability" in this 
figure corresponds roughly with Cerrelli*s (16) 
hazard index in Figures 33 and 34. As this set 
of curves indicates, at zero BAC 18 and 19 year 
olds appear to have a slightly greater accidejit 
vulrierabijity than those between 20 and 65. In the 
70s the driving risk rises slightly again.. The 

. presence of alcohol seems to magnify these trends. 
Even low levels of alcohol betwen .01% and 

• .04% significantly increase the accident vulner- 
ability of the 18 and 19 year* olds. and those 
over 70. However, (his level of alcohol seemS to 
cause little increase in accident vulnerability- for 

. drivers between 20 and ^5, At BAC levels between 
.05% and .09.% the 18 and 19 year olds are 
even more impaired. In this BAC range there is 

• some evidence of slight i;npairinent at all age 

• levels, and increasing impact again for drivers 
over age 70. Alcohol has a major impact on ac- 

^ cident vulnerability at BAC levels above .10%, 
but once again these levels app.ear to b^^felated 



felling in their correspondence with our natural 
eocpectations. The young driver, being less ex- 
pprienced- and' being more emotionally, labile and 
, therefore being more prone to taking risks, would 
' be expected to have a higher crash rate, with or 
, without alcohol. At the other end of the scale the 
^ elderly driver is more likely to have some de- 
terioration in his physical capability and therefor^ 
we would expect a Higher crash involvement. The' 
use of alcohol exacerbates these trends. Its ap- 
parent effect is to accenti|ate the weaknesses that 
arc already present, so that its largest effect is 
' upon those segments of 'the .driving populajtion 
whose normal ha^rd index is highest and least 
upon those whose sober crash liability is lowest. 
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must however^ be cautious in making such 
interf^retations of these data. Too little is known 
about '^c direct effect of alcohol.pn individuals 
at either end of this scafe. For cxaftiple, whether 
alcohol has a greater effect on the >oung driver 
because he lacks experieilce in drivrng or t)ecau§e 
he lacks experience in drinking or both has not 
been determined. There is, "however, some* in- 
formation oa this issue growing out of the same 
Grand Rapids Stud>, Hurst (28) has calculated 
the relationship between drinking experience and 
accident liability. Th«e data are presented in Fig- 
ure 37. In addition to the breath tc^t, Borkenstejn 
and his co-Vorkers were able to collect a small, 
amount of information on the drinking and driving 
habits of the individuals participating in the 
survey. From these data it is possible to construct 
"dose-response" curves for the relative probability 
of crash involvement at each BAC for individuals 
who reported that they drank "yearly or less fre- 
quently," "monthly," "three times a week,"-^or 
"daily.^' As can cbe seen from the figure, the 
relative probability of fnvolvement in ^a cr^h 
rises m^ch more steeply for individuals who re- 
pprt they" do less drin|cing. Thus, at a' BAC of 
.06%, the1^4|vidual who reports he drinks "yearly 
or le^" has "^^six times higher risk of crash 



100 
80 
60 



04 



Y«~.~..Y Yf*f(y Of tsrvS 

M-~»M Monthly 

yv— — w yvftkiy . . 

X— — X t^eeTftT,M Pet Week y / 

0 0 04ily . /' 



^•Ki'^ ' ^.^"^ 




oo:f 



004 006 
BAC, ^<fcenl WA/ . 



Figure 37. Increase in Risk of Crashes With BAC fqr 
Individuals Who Report Differing Drinking 
Frequencies , 



, invQjvemejit than at zero BAC, while 'the daily 
drinker at .06% BAG ha§ barely doubled his 

viisfc level at zero BAC ^ 

Thus, there. appears to be. the' expected rela- 
tionship between the amount 'O^ expencnce with 
alcohol a^id the probability that a given level of 
alcohM will, result in efficient, impairment to 
produce a cxash. It is probable , that teenage 
^ drivers i^onsupie .alcohol somewhat les$ frequently 
and. in lesser amounts, than older individuals. 
Studies of^drinking patterns in the United Stafes 
indicate that drinking normally begins around 
age J 7 or 18 and that the quantity x:Qnsumed in- 
creases until a' maximum is reached at" an age 
betweeji 30 and 40. A part of the explanation, 

, therefore, for increased liability of young drivers" 
to' crashes at a given BAC level may be their 
lack of experience with alcohol. 

It js important to keep in jnind that there may 
be many other risk factors confotmded ^^iA the 
reported drinking frequency. As Indicated in 

' Figure 37, daily drinkers have less risk at zero 
*BAC than do yearly drinkers. This must be due 
to socioeconomic and other factors.xelated to ex- 
posur^Xis probable that a portion of this effect 
is due to age, with the less frequent drinkers being 
represented at both^ends^of the age continuum, 
where as indicated in Figure 36 there is an in- 
crease in crash vulnerability even at zero BAC. 
Ho.wever, the extent of the difference between 
self-reported drinking frequencies tends to Increase 
as the BAC increases. Thus, the difference in* 
risk befween the yearly drinker and the daily 
drinker is much greater at .06.% than at .03% 
or at zero' BAC. it would be expected to be 
greater still at .09% -except that there, were too 
few yearly or monthly ^frinkers at this BAC level 
in the Grand Rapids Study. Thus, as Hurst (28) 
points out, at higher BAG levels the relative prob- 
abilities of crash involvement given |ji'"FigU|(e 
37 ar^xnot as high as would be true if drivers 
wit^ low drinking frequencies were present at, 
these ,higii BAC's. Since yearly or monthly drivers 
rarliy obtain BAC*s above .0^%, their relative 
risk does not enter into the overall risk curve 

'\i BACs above this level/ / 
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IX. Drinking Patterns and ^ge in Relation to Crashes 



. The basic drinking pattern of drivers has gen- 
erally been considered to be very significant in 
crash invoKj^ment. Alcoholics or problem drinlcers 
are believed to be greatly over-represented in the 
leirash .population, not only because they . reach 
Ijighcr BACs, but also because they are on the 
.road more frequentl> dt these high B^C levels. 
Evidence for the. role of alcoholism and problem 
dririmg in the production of highway crashes 
X% \xst^di oh data^rom three sources. 1) the rela- 
tive!^ high blood alcohol concejutrations in crash 
involved drivers and the relative infreJuency with 
which such BAC's are found in djj/ers not in- 
volved in crashes, 2) the studies <Sfthe driving his- 
tory of ^arrested drinking drivers and of drivers 
involved in alcoliol-relate^d crashes who have 
sjhown a high, f^^quency of previous involvement 
"iti alcphol-relaicd traffic and criminal arrests; 
^and 3) the studies of the driving records of diag- 
nosed^ jlpohalips \yhicXb^^V^^ indicated at higher 
crash involvement for this group tWan for the 
average driver.. 

Among noncrash-involved drivers, the pro* 
portion, of individuals at BACs of .10%^ and 
abov&.is very sjnallj generally running from one 
to four , pcjxfiht. The proportion of drivers at 
higher levels is even/ less frequent. For • ex- 
^ample, only lw,o,nQnaccident-involved drivers in a 
4houjsand were^ found by BorkensteJiT^to have 
.ib^Cs ^hi^ as .15%> On the othcr.hand, driv-- 
^r^ftesrecl for driving white intoxicated offenses 
. lb the United States nqrmaHy have an average 
,]5AC pf approximator .21%. Thus, these indi- 
vidpais xcprc^jjni extrJmcly deviant ^ases pf drink- 
ing. Birrell (7) in AustiaJia^and'Borkenstein (?.) 
ill {^a tJnjtcd^States^raadQ Vstud^^ typical 
levels olBAC cca^liied .t^y indiviiluiil^ .social 
drinking .sitV^f^^^lS/. Bo^b of t^Qse . i^estigators 



v^. . s> - ^ |ou^d, that ]j^|/e|^^ pf^ Jndi- 



viduals in tjie situations they studied were below 
.089^ . Thus^ the very high levels found in drivers 
responsible for fatal crashes ^nd cirivers^.ar- . 
rested for drhiking-drivin^ .qffenses are sugg<tstiv^ ^ 
^ of a drinking abnormality." . . .J,, 1 
A second line of ^yidenqc jndipatirig tha^jJcob- 
1cm drinking plays a significant role in alcohpl^f/ 
related crashes comes from studies of the^nvfeg . 
recojftis of individuals Involved in laW.pijt^^^ 
and of atrested drinking dri^^j^.J^Yerm, studies 
have agreed in finding^eyidenc^ of alcohol involve- 
ment in the " background pi, drivers, resjponsibjc ., 
for alcohol-reljited\cj:ashQS, ^mart and Schmi^V 
(55). in',I967 found tha^ excebwe drink^r^; wet?. 
three times more prevalent amon^ dny,ers; in,., 
alcohol-involved accidents , ^s among Ao^?0 ill, 
non*alcohol related crashes. Btown> fit aX 
found that 15 out .dt drivers killed .in traffic . 
crashes could be diagnosed as alcpliofici bas^d , 
on iateryiem with , friends, andifaniily^ 
Selzer and Weiss (53) in a similar' sMy found 
that of 32 responsible drivers in, fatal, clashes ^ 
whose BACs were known, 18 had BACs atipve 
.15% and 17 of these 18 were alcoholics, based 
on the information they gathered frort> close rela- 
tives of the drivers. Waller (61) in 1967 studied 
the driving, criminal and social records of drivers 
responsible for serious crashes and found that 
approj^imately two-thirds of these werd previously 
known to social, agencies because of an alcohol- 
related problem. ^ a , ^; 

Studies ot convicted drinking drivers show ^simi- 
lar results to those of accident-involved drin^cing 
drivers. Smith (54) studio a random sample of 
100 arrested drinking drivers in Michigan. Based 
on an interview and a review of criminal, dri^ng, 
and state hospitai'records, he concluded that 74% 
of the convicted, drinking drivers flemonstrated 
nSultiplc symptoms of problem oriented drinking. 




-■ / 



Waller (61) found 'that 81% of his group of 
arrested drunk tlrivers were known to social 
agencies because of a problem felated to alcohol. 
- Hie third indication that^problem drinking is 
related to crash involvement is provided by stud- 
ies of .,the-:driving records of alcoholics. Filkins^ 
el. al. (24)' found that 27% of a group of 
1;247 hospitalized alcohofics had driving con* 
vjQticms on their records. This jcompared to less 

than bnk percent'" of -a random sample of all Age • 

Michig^i licensea-Hrivers.'Sel2er, et al. (52) Figure 38. Phases of Alcohol Addiction ' , 
studied 50 alcoholic male drivers in comparison 

to 50 emotionally ill, but nonalcoholic male the onset of the various stages of alcoholism de-' 

drivers, admitted to a treatment facility. He found fined by Jellinek based on a study of members of 

•that the alcoholics had ^approximately twice as ' Alcoholics Anonymous by Trice and Wahl (58). 

many ^accidents as the nonalcbholi^controls. The initiation of drinking for most individuals 

Crancer^nd (firing (19) cori!l*idST40 who later become alcoholics begins somewhat 

' alcoholics with nearly 700,000 licensed drivers earlier than for the average American. At least a 

of the same age and sex distribution in the State decade or more of heavy, symptomatic drinking 

of Washington. They found that the alcoholics ' generally occurs after the initiation of drinking 

had significantly more accidents than the control before the occurjpnce o£ the first palimpset 

group and were 7.6 times more likely to have ar- (blackout) whichfcarks the initial stage of the 

rfests for drunken driving on their (ecord. Schmidt prodromal phase of alcoholism. For *the group 

and Smart (49) .also reported an increased fre- interviewed by Triee and Wahl (58), this symp- 

quency of accidents' and nearly nine times ^the ' tom occurred on an average at age 30, This is 

normal^ number of drunken or impaired driving well after the age when the pe^ perceptage of 

^ convictions in^ group* of alcoholics. Goldberg involvement in- alcohol crashes occurs. 

(27) studied the background history of drinking- A clear contrast between the age profiles of 

. driving offenders in Sweden. He found that, of hospitalized alcoholics and of those involved in 

the indjvidtials convicte^ of drunk, driving oflfen- crashes is provided by Qark (17) in a recent 

ses, 45% could be labeled as alcoholic addicts, study in the State of Michigan. The age distri- 

• ^cohoKc abusers, (Jr excessive drinkers. Thjs com- bution of five different groups in this_ studjt, is^ 

S pared to QnryX8^ of 8ie to^^^^^^ "shown in Figure 39. Clark compared . a group 

tion in the same category. Seizor (51) in a study of 1,247 hospitalized alcoholics with. a random 

in 1963 in Michigan of drunk driving offenders Sample of drivers from the drivor license files of 

diagnosed 78% of the convicted drivers, as aico- the State of Michigaihs^lso included was a groups 

holies, probable alcoholics, or prealcoholics.' of 276 <6tally-injured drivers and a group of 169 

These studies* have led to the belief that prob- , arrested, drinking drivers. As can be seea in 

lem drinking, and not alcoholism, is a -ihajor fac-. Figure 39, almost none of the hospitalized alc6-j 

tor in alcohol-related crashes. Alcoholism, how- holies were under |ige 25 and the modal age was 

evQr, is a disease which Is primarily diagnosed 46 to 55, whereas the age distribution o^the* 

among the middle-aged. On Miq other hand, the driver fatalities showed a peak in. the 20 to 25 

majority of alcohol-related frashcs involve drivers period'.and fell off beyond* that point. It is* ofc 

under 30 years o£ nge.' This apparent conflict interesUto note that the arrested drinRing drivers 

appears to pb^ primarily a matter of de^hition. have A age distribution more similar to that 

Definition of the term "alcoho|ism" has been a of tKe alcoholics. This probably accounts for the 
particularly difficult one., Keller *^(29) has pre--.s^J^er proportion of arrested drinking drivers 

sented a good discussion of the various definitions than of crash-involved drivers who^how previous 

Of this term. Typically, the traditional pattern deviant drinking behavior (61). The younger 

of ^coholism has not been identified in young average age of crash-involy?d drivers has led some 

individuals, -Figur/^ 38^givog the .average age for' .to Sfrgue tha.t alcoholism'^nnot be such a major 
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"feature, of the crash problem as has been suggested 
by Investigators such as Waller. 

However, youthfulness does not necessarily 
indicate the absence of a dripping problem. A 
formal diagnosis of alcoholism tends to be lim- 
ited primarily to those who actively seek treat- 
ment and/or are hospitalized. Because of the 
process of "denial," individuals with a drinking 
problem rarely seek assistance or hospi^ization 
until considerable deterioration has occurred in 
their ability to .cope with theif drinking problem. . 
Usually pressure must build up from the spouse 
or employer or because of violations of the 
law *which' force the iodividual to seek treatment. 
Quite a different age distribution of alcohbl prob- 
lems is presented by a national survey of prob- 
lem drinking by Cahalan (12). In this survey, 
indications were fought of problems relating to 



drinking, such as frequent intoxication, problems 
with the spouse or relatives, job prOblemis, binge . 
drinking, etc' In this study 21 to 24-year olds 
showed the largest proportion of individuals with 
drinking related problems. The frequency of such 
problems dropped off in the latter half of .the , 
20s and remained level through the SOs. In 
Figure 40 the age distribution for individuals with 
an alcohol problem score of seven or more is 
compared with the age distribution of driver fa- 
talities with a BAC of .05% or greater in the 
,Ci,ty of Detroit. The simifarity of the two curves 
is striking. Both peak in the age range of 21-24. 
This suggests that alcohol-related craSes are as-r 
sociated with that period of the drinking hjstory 
of yopng men when they are encountering a maxi- 
mum number of alcohol-related drinking prob- 
lems. For some individuals this problem period 
is passed and they r^t,um to a mpre^ normal 
drinking patter^ in latef life. Others continue to ^ 
experience, drinking problems; their drinking be- 
comes more and more symptomatic and ultiipately 
they will be*^ diagnosed as alcoholic. However, this 
diagnosis is likely to occur much later in life, . 
after the period of maximum' exposure to drink- 
ing-driving crashes. ^ , 
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X. Possible Countermeasi^es Against Drinking and Driving 

by Young Drivers ^ 



A laigp number of countermeasures have been 
proposed and implementejl for the problem of 
drinking and driving by young drivers. However, 
for the most paxt these programs have suffered 
from two major deficiencies. First, the failure to 
develop a clear model which explains the role 
which alcohol plays In crash causation frequently 
results in a failure to develop countermeasures 
on a togical, systematic basis. &condly, there 
has been a general failure to evaJuate counter- 
measure programs with the result that, .there is 
little objective information available on which 
to base new countermeasurc efforts. ^ 

The need for valid models is well described in 
the OECD study ^entitled *'Road Safety Cam 
paigns. Design and Evaluation" (63) which dc; 
votes a chapter to the discussion of vario^ 
theories of accident causation. The theories re- 
viewed do, not deal with the ^ole of alcohol ia 
crashes and relatively little theoretical work on 
the way in which alcohol produces crashes has 
been undertaken. As a result, th^re is no theoreti- 
cal framework on the basis of which to develop 
proposed countermeasurc systems. Without such . 
a. framwork, countermeasures tend to .be im- 
plemented in a piecemeaj^^ashion based on the 
apparent "face validity? of the measures, without 
consideration of the complex^nature of the drink? 
ing and the driving behafvior of young jieople. 

Borkensteln, et al..(9) have pointed to the fact 
thaj both driving and drinking satisfy strong 
basic needs of youn]^ people. Both arc related 
to the satisfaction of sexual, status, ancl other 
basic per^nelity needs. The availability of an 
automobile open^ special p^sibilities for yDung. 
ijiales to meet and be alone with women. Opera- 
tion of the vehicle ^permits the male to control 
the relationship. Thus, for* example, it may be 



quite difficult to pcrsuade,the young male to allow 
the female to drive when he has too much alcohol 
because, as a driver, he is able to choose the 
destinations and thereby control the dating. situa- 
tion. It is unlikely that the young lady will drive 
her date to "lover's lane" or to his apartment. 
Without a, valid model which takes %to account 
the significant YTeeds of the young driver and the 
fole that both drinking andnlriving play in his 
life, it is unlikely that we can develop counter- 
measures whicli will be fully effective. 

One example of an effective countermeasurc 
program which was developed both on the basis 
of an understanding of.thc underlying motivation 
y of young drivers and was carefully evaluated was 
"^nh^xonductcd by Barmack and Payne (5) at 
La^and Air'^^orce Base in the United States. 
The countermeasurc program itself "was preceded 
_ by a detailed study of young airmen wrho wire 
involved in alcohol-related crashes. Thi^ study 
was able to identify the personality characteristics 
of %the young drivers who were most involved in 
such crashes. Based pn this preliminary study, ^ 
a countermeasurc prograni was developed de- 
signed to change the .basic attitude of young 
males to drinking and driving. The theme of 
the program was^ that drunk drivings was "sick" 
(rather than manly) behavior. 

This theme, that drunk drivers arc sick, was 
bacled by an active ma^s media education pro- 
gram and by administrative action under which 
airmen involved in a drinking-driving offense or 
crash were-grcfcrred to a psychiatrist* and con- 
sidered for a medical discharge from ^hc service. 
During , the Jirst year of the Implementation of 
this program, crashes by airmen statiohed at thisa 
base declined dramatically in comparison to a 
nearby base and to crash levels within the same 



state Since this program occurred within a system 
of military drscipline, caution must be exercised 
in extrapolating the^c results to young mal^s gen- 
erally On the other Ijand, the techniques utilized 
in the development and implementation of^the 
program provide an illustration of a systematic 
approach to countcrmeasure development. 
. Evaluation of cqunterme^ure^ programs is a 
highly technical, and difficult problem. ^Normally', 
countermeasure programs take place within a 
milieu of compoling influences and it is easy for 
these extraneous factors to produce changes which 
coriftise or mislead .the ^ograi^^ evaluator. The 
previously cited OEcB'-fJabTKifiC^ 
Safety Campaigns- Design :»d E^Iuatlc^^ 
tajns a good critical discus^iprt (if marijj'of/theV 
methodological problems in cvaluaj(ng counter- 
measure programs. An outstanding example of 
effective evaluation of' an alcohol countermeasure 
program was that by Ross.(4Sl.Pf.Jb^.BrilA?lx. 
• Tloaff Safcfy • XcT'<if Wj??. ' A^' gooa'" soured of 
^ expertmen^al design information appropriate to 
cotmtermeasure evaluation is the publication by 
, Campbell and Stanley (13). 

Some potential countermeasures for drinkiri^ « 
and driving by young drivers ace described below. 
.Fpr the most part ^\^f^f these propo^pls have 
been fully evaluated and most have yet to be fully 
. implemented. * 

Limlt^Hons on Drinking , 

/ Age; One of the mo9| widely applied control 
proi:edurcs is to limit the use oftalcohol and/ or 
other drugs by age. This has the advantage .thatT* . 
if it cafJ»be enforced, it will ipmove the proscribed 
drugs as a problem in all areas of l^hdvior'in-' 
ctudifig driving. On the other hand, it is fre-* * 
iquently difficult to enforce such laws fully. Young ' 
people close to^t}ie age lifnit may be able to use 
forged identities or the assistance of friends to" 
obtain liquor while 'still below the Jegal age limit. 

, Moreover, in countries such as the United States 
where ^gclimils may vary from one jurisdiction 
to thc*next, ihe presence of a lower age limit in 
one area may prpduce additional driving by 
young people from adjacent areas to this nlore 
liberal ji|fisdictibn.. This may actu^iy increase 
the ai^'ount of driving following heavy drinking. 

Up to the present thfcre has been little useful 
information On the effectiveness of age limits in 



reducing involvement by young people in alcohol- 
-related crashes. However, in the United States 
thcrflj has recently been a movement to lower the 
age at which, young people can buy liquor from 
i^ge 21 to IS.^ariy reports by police from one 
state, Michigan, which made such a change, indi- 
cated that the number ^of young people under 
agS 21 involved in crashes in which the police- 
man judged that the driver had been drinking, 
had significantly increased. Howevfcr, such data 
' are suspect, since the polite could have been in- 
fluenced by the implementation of the .lower 
drinking levels themsefves, rather than by a real 
cpange in the actual drinking driver*s behavior. 
Mpte persuasive were the findings of the. road- 
side surveys conducted by 'the Alcohol Safety 
Action Project in Washtenaw County, Michigan, 
(18) which showed that in comparison to a 
survey con^lucted the year prior to the passage* of 
thB. law,jhj?^ iuipiber..^j teenage drivers at, high 
BAC levels increasled following tlie implementa- 
tion of the lower driqking age limit. . 

As a result. of , these tentative findings a com- 
plete- study of this problem has" been funded by 
the 1 U.S. Department of Transportation (21). 
Tjfhis study covered thousands of crashes in ^hich 
j^oun^ drivers were inyolved in seven different 
states. The forfusf^of the study was upon three, 
states, Michigan, Maine, and Vermont, which 
changed their legal drinking age from 21 to 18 
'within the last two years. For comparison;, two 
other groups of states w.ere chosen^ The first 
group,^ consisting of New 'York and Louisiana, 
were states which .havj for many years permitted 
18-ycar olds to drink. The second group, Texas 
and Penrtsylvania, were states which have never 
permitted 18-year olds to drink. Thus, it, was 
possible to compare the crash experience Tor 
drivers in the 18-20 year-old group for, states* 
which have never aUowed such drivers to drink, 
for states which have always allowed such drivers 
to drink, and for states which have 'recently 
changed. 

When a detailed statistical analysis of th^ cra^ 
involvement of 18-20-year olds before and after 
the change of laws wjs made, the study indicates 
fliat tjiere was a statistically significant increase 
in crashes for this age: grolip in Michigan (see 
Figure 41). Maine also appeared Ao show an 
increase. On the otjler hand, lowering of tiie 
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drinking age in the State Of Vermont had no 
noticeable impact on youth crash experience. 

The most interesting feature of this study is 
that the scientists, who conducted it "believe that 
they have developed a method for predicting 
whether a given state will or will not show an 
increase in crashes* for young drivers upon re- 
duction of the drinking age. They rioted that the 
State ofVcrmont^hich did not show a significant 
change already had a crash distribution across 
age groups similar to the State of New York- 
which iias always permitted 18-year olds to drink. 
On the other hand, both Michigan and Maine 
which did show a change, h^d an age distribution 
of alcohol-related .crashes among young people 
which was similar to that of Pennsylvania which 
has never allowed liquor sales to individuals be- 
low age .21. They made the guarded prediction 
that if Pennsylvania 'were to lower, its drinking 
age thera would be an increase in alcohol-related 
crashes among teenagers. Qn the other hand, 
they predicted that Texas which docs have a 21- 
year old law would not show this Chahge since 
despite this law, their teenage drinking driving 
data is similar to New York rather fiian Penn- 
sylvania./ * 

This study is significant. It provides objective 
data pn v^at is currently a sensitive and contro- 



versial issue. Its results seem to make sense. In 
those states where teenagers have access to an 
adjacent state which permits serving alcohoP to 
18-year olds they develop a pattern of drink-, 
ing. and driving si^iilar to a state' which per* 
'mits^l8-year olds to drink, no change should 
be expected and no change oizturs with a reduc- 
tion in the drinking age. Jn those, states, how- 
■ever, that are somewhat isolated irorai 18-year old 
drinking states and which have developed a sig- 
nificantly different pattern of ^.teenage' drink^ig 
aiyl driving, a change should be expected and 
does indeed occur. ' ■ 

At best, the total prohibition of teenagers from 
drinking can only partially'deal with this problem 
sitice, as indicated in Figure 29, the largest num- 
ber of ^nighttime drivers fall in the 21 to 25 age 
group. Jib country^ currently restricts this group 
frcTm sdrinking. The application of drinking limits 
to't^iis age group would meet with major resist- 
ance and most likely would not be effective. 

Type of Liqaon Age limits on the- use of liquor 
^ in many of the states in the United States pro- 
vide for differential treatment of various types 
Qf alcoholic beverages. In some statesr it is pos- 
sible for young drivers under 21 to purchase 
^eer but not spirits. The effect of such a limita- 
tion is unknown in regard to the reduction of 



crashes. There is some danger that such laws can 
mislead the young. Roadside surveys conducted 
in Vermont'(65) indicated that many young drivers 
believed beer "sSte." Forty-five percent of 
teenagers belic)jcd that th^y could" drink six Or 
mor? t)ecrs and' still .drive safely. <ince a 12- 
. ounce can of. beer is.'pqual in alcohol content 
to 5 1 -ounce 'arinlrof^'hard liquor, tBc potential 
for pfoducing a dangerous level of Intoxication 
is approximately the ^ame. 

Amount of Liquor: No major attempt has been 
made to limit by law the amount of liquor that 
young people might be able to purchase at one 
time, pie so-called "Dram Stop" laws make the 
tavern owner or bartender Responsible for dam- 
ages if he serves liquor to someone who is ob- 
viously intoxicated if that person is later respon- 
sible for an accident. In general, such laws have 
been ineffective because they ar^ifficult to en- 
force. It is difficult to prove that the individual 
was obviously drunk ^d that the bartender was 
aware of this. With the development of low cost, 
inexpensive breath alcohol measuring devices, it 
is now possible to require that a customer take a 
breath test prior to purchasing drinks at a bar. 
Such a law would, of course, encounter major op- 
^ position if an attempt were made to enforce it 
for all drinkers. However, a more limited appli- 
.cation to' those under 20' as an alternative to a 
complete prohibition of teenage drinking might 
be acceptable^ While such a procedure would be 
technically feasible, undoubtedly it would be, 
more difficult to enforce 'tfi'attf''the current limi- 
tations against any sale of liquor 'to individuals 
under age- 21. 

Place of Drinking: Young people tend to fre- 
quent certain types of drinking establishments 
and studies of nighttime drivers have indicated^ 
that those drinking in commercial establishments 

^ tend to have higher ^BAC levels thanjhose indi- 
viduals who drank in their own or other piople's 
homes (15). Stronger controls might be placed 
over licensing of drinking establishments cate^ng 
to young people. Such regulations might require 
that they be located «o as to be reachable by 
publi^ lrans*portation rather than only by private 
vehicles. Liquor control authorities could also 
provide additional supervision to ensure that the 

' proprietory are not**servifig individuals who are 
under age or those who^re obviously intoxicated. 



Special transportation systems might be provided 
such as free or low cost taxi 'service »for those 

, who are not fit to drive'. However, experience wijth 
sufh driver assistance programs within the Alco- 
hol Safety Action Projects operated by the De- 
partment of Transportation in the United States, 
has indicated that they generally ^rc not effective. 
Drinkqrs \\ho have traveled to a bar* in their own 
car are unwilling to leave their car-bchind and 
be taken home. Those who make use of the taxi 

, service^ frequently abuse it. They call fOr the free 
service to take them to arvoiher. bar rather than 
to their home. /' ' ^ , 

Limitations on Driving 

" > 

It appears that this age group is particulariy 
vulnerable because th^ arc bqth learninglo drive 
and. learning to driS. Thus, this ^ggcsts that 
some benefit might ft obtained from separating 
these two processes. In some countries limitations 
on teenage drinking have served this purpose at 
least partially. A similar restriction on teenage 
driving would, of course, be even more effective 
in ^reducing alcohol-related crashes. However, 
raising the minimum driving age is probably not 
an accef^able approach to the young driver prpb; 
lem in most industrialized countries because of 
the requirement for transportation to and frqn). 
work sites. It has been suggested that with drink-. 

^ ing ages b6ing lowujcd cyen^youngcr ageJimits 
(age 14-15) might be pemitted for injtiation of 
driving in order to have greater opportunity 
for learning driving skills prior to the initiation 
of drinking. Hpw&ver, a§ many as 21% of the* 14 
and 15-year ol4s admit to using alcjoholic bever- 
ages (Figure 4). Moreover, the availability of 
an automobile would probably result in afign- 
erease in drinking because" of* the ability to get 
away from family restrictions and travel to places 
where alcohol is served. Thus, the separation, of 

. the period Qf*adaptation to alcohol from ^hc period 
6f skill acquisition fn driving is probably not 
practical. To the extent that a society is willing 
to restrict the mobility of its young people, it can 
obtain savings in crash losses by delaying the 
initiation of driving until the individuals are more 
mature. • . * 

Time of Day: The|flata provided! in Figure^ 26 
indicate that youn& drivers up to the age of 25 



( were primarily ovcrinvolved in crashes at night- 
time. A limitatioh in night driving by this^roup 
would presumably result in major Crash savings. 
Such a. limitation would ►difficult to .implement 
since the motor vehicle plays such an important 
role .ii\. the young'males social and sexual* life.' 
A Hmflation on night recreational driving would 
greatly^hnit his satisfaction of these basic needs. 
; On the other hand, the extension of the driving 
privilege to teenage drivers is generally justified 
on the basis of employment rather than recrea- 
Jtional driving. It is possible* to permit the use of 
a car by young ^rivers to get to and from work 
or in connection with their vocational activities, 
• while at the same time prohibiting its use at 
. nighttime whe^i the probability, of involvement in 
serious crashes is greatest. Such limitations arc 
' frequently applied -by the courts in the United" 
States to drivers convicted of drunk driving.. En- ' 
forcement of such^estrictions, however, is a major 
/ problem for the policeniiis \s particulariy true 
in urban areas since there is spch a large volume 
of traffic on the road and there^is no obvious way 
to kno.w \yho is driving imder such a restriction. 
To ease- the enforcement of^such limitations spe- 
cial license, plates for vehicles owned aflriver 
under restriction have beeh pfoposed. These jnight^ 
/ Be, similar to the learner's tag currently used on 
veWcles* in 'Britain. Until acceptable means are 
foun4 which permit the police 'to enforce such^ 
' drivitfg restrictions, Iheir usefulness will be lim- 

Speed Limitation; Among the dangerous effects 
of alcohoHs its tendency to increase risk taking. 
Excessive speed Is frequently a characteristic of 
crashes' involving ^oung^ people and studies of 
fatally ihjured drivers conducts^ for the U.S. De- 
partment of Transportation by the University of 
^ Michigan have indicated that high blood alcohol 
^ levels and high speed at the tijne of impact are 
correlated in fatal crashes (24). Thus, it appears 
> 4. that a speed Ijrait applied to yoiing ^rivers nbight 
be effective in reducing the number and perhaps 
the extent of injury iesulting frpm drinking-drivn 
^ ipg crashes. • . 
, Effective enforcemerit of such a limit would be 

. ^ a serious problem in the implementation of suth 
a cbuntcrmeasurc. this might be done mechani- 
. . caAy thrbugh a speed governor on the vehicle. The 
' "cost of installing, inspecting and maintaining such 



a device would prpbably prohibit large scale nsc.^^ 
However, for limjtcd application to certain types 
of offenders this ^jpptoach might havc^ some , 
benefit.^ 

)p 

Vehicle Interlocks: Recently the U.S. Depart- 
ment of Transportation (34) has undertaken 
a research project directed at the develpp- , 
ment of kn Alcohol Safety Interlock System ' 
(ASIS), Such devices are iiitended to be placed 
on the vehicle to prevent its ignition by a 
drunk driver. Currently two basic types of 
devices are under .study. The first of these is a 
device which measures the psychomotor per- . 
fprmance of the driver and permits the istarting 
of the vehicle only if that performance }s not • 
significantly impaired. A second procedure is to 
install a device in the car which makes a measure- 
ment of alcohol in the breath and permits the 
starting of tile car only if the driver's blood aK 
cohol concentration is below a preset level. A 
major concern with both devices .is the "false - 
positive" indication which results in a sober driver 
being prevented J[r;om starting his^'car. Because 
of the variability of human perforihance, the per- 
formance devices so far developed appear to have 
too high a frequency pf such "false positive" re- 
sponses! Therefore, current efforts center primarily 
on the breath test interlock system. Because "of 
the complexity . and expen^f ' of such systems, it . 
.is expecte^d that they will ,be primarily applicable 
to individual offenders wko purchase or rent 
these devices^'as a conditiPn for being pefmittisd ^ 
to continue to drive. It is not expected that such 
ASIS devices can be manufactured and olaced 
on all cars at a sufficiently low cost to make them 
attractive as a genera] countermeasure. 

General Deterren<S&: Most motorists, conform 
id certain genexal stanqards of driving behavior 
without going through ^the experience of being 
penalized, for.serioUs infractions of the law. They 
dp this out of a belief in the validity of these 
rules or out of a fear of the consequences of 
breaking them. This deterrent effect is dependent 
upon, a number of factors, the most significant 
V being the probability of a()prehonsion. This prin- 
ciple is applicable to the deterrence of young 
drivers. The primary special factor being the 
problcrn presented to the enforcement agency in 
detecting ypung drinking drivers. From the da{4 
summarized in Figure 39, it appears that the 



police are arresting more middt^-agcjl drivers than 
theirMnvolvement in crashes woulcf justif>, while 

, arresting fewer >oung drivers in relationship to 
their crash involvement. This may result from the 
higlier average BAC levels demonstrated in 
raiddle-aged drivers. Enforcement officers need 
to be trainol to detect the young -drinking driver. 
The increasing use of Inexpensive roadside breath 
testing devices may assistrpolicc in this activity. 
These 'devices canr detect relatively lowej levels 
of alcohol than can the police officer wha is de- 
peridcnt^S;^!!^ the behavior of the driver. ^' 
. Because t^rfSe is evidence that young drivers 
become involved in crashes at lower BAC levels 
(Fjgure 36), it may also be desirable to have 
special, lower BAC limits for individuals in 'this 
age group. Such a law does e?cist in the State of 
Nexi^ York in the United States. However, no 
data are available^ evaluate the effectiveness of 
this legislation which provides for a BAC lipiit 
of Q5^c for drivers under the age of 21 .in com- 

.parisoji to the BAC lithit of, .10^ for older 
drivers Sinee you*ng drivers appear to be more 
Jikely to commit speeding and other drivjng in- 
fractions^ a wide use.. of prearrest breath tests 
with all drivers stopped* at night for moyin^ jaf- 
fenses! together with lower BAC limits for yoing 
drivers^ w:ould appear to give ^omc promise df 
apprehending si^Qificantly smore young drinking 
drivers. Sinc(* thero, are darge numbers of 'such 

'drivers and since the nighttime drinking and driv- 

"^ig activity, is ati important part of the life style 
of young male drivers^ intensive enforcement will 
be necessary if the probability of apprehension is 
to be r^fised.to a high enough level to produce 
gencfal' deterrence. « , ^ 

Specific ibeterrencc: A teSond function of the 
enforcement/judicial system, »in addition to de- 
terring the public from committing traffic offenses 
in the first place, .is to mount an effective re- 
habilitation effort for those actually apprehended. 
This function can7bc>Hjnsiderejd "specific** de- 
terrence directed m the individudf offenders them* 
selves. For this gt^bup, fines, license revocations 
and jail sentences have been traditionally viewed* 
as methods of ensuring against repetition of the 
same offense. Sucli penalties are prj3bably effeptive/ 
with young drivers who have their drinking w^ll 
under control and can adjust their behavior to ^ 
avoid fuWre driving jnfractions. However, as in- 
dicated earlier, problefti drinking appeaft. to be a 



significant factor in the drinking and drivmg of 
many youhg offenders. These problem drinkers 
have lost control over their drmking to at least 
some extent. For these individuals it is unlikely 
that either a general deterrence program or tra- 
[dition^l penalties applied once the problem drink- 
ers have been arrested will be effective in pre- 
veming recidivism^ since their drinking behavior 
is -not fully under their own contcol. This group 
requires a special rehabilitation prqgram. 
^ The U.S^ Department of Transportation Alco^ 
h61 Safety Ac4![on Projects (ASAPs)' (42; Chapter 
1) h?ve been^ aimed, at identifying- these indi- 
vidu^als^and en.^uring that they get into a rehabili- 
tation activity. Experience t9 date suggests that, 
of thbsc# arrested drinking drivers coming before 
the courts in the ASAPs, about one-third are 
"social drinkers,'* one-third arc "problem drink- 
ers" and a finaj third are unidentified, falling 
somewhere in between the first two groups. Spe- 
cial questionnaire and structured interview forms 
have been developed which permit paraprofes- 
sional personnel to identify drinking problems in 
individuals passiog througl] the courts. with reason- 
ably goo4 validly (36). 'I^ncc identified, these 
problem drinkers have been motivated to enter 
.o;ife or more rehabilitation programs. A full dis- 
cu9|[on of the types of schools used and the ef- 
fectiveness of these treatment programs is con- 
tained in the AnnuafReport of the Alcohol Safety 
Action Projects (42; Chapter 6). Some of the 
ASAP prc^grams are both novel and promising. 
Several programs, have demonstrated ipiproved 
knowledge and attitudes in their graduates. 
Whether this knowledge. and attitude, will ulti- 
maiely be reflected in a^lower offenise rate by 
those att^ing the schools remains t? be demoft- 
strated~T*Tew rehabilitation programs specifically 
aimed at young drinking drivers must be. de- 
veloped to fit their special needs. 

Mass Media Pro-ams: Safety messages directed 
at the general driving public have, rarely focused 
the particular interests and needs df young 
pedj^. Little ^formation is currently available 
on th^Mjectiveness o^such mass media programs 
with drivershKg^neral .or young drinking, drivers,, 
the OECD report^^^^oad Safety Campaigns 
(63) provides a clear^utline^rfor the develop- 
ment of effective mass media programs. The de- 
velophient of the roadside survey technique has 
provided ^ew method for designing mass media 



campaigns in keeping with the recommendadons 
" in ahe OECD publication. A good example of 
the use of rpadside surveys for the development 
of a young drinking driver campaign is. provided 
in ^hc report of Worden and Waller (65). To 
develop their program aimed at^ youftg male 
drivers, they began with a roadside survey which 
helped them to determine the "target grou^" 
(young male ^drivers) ^d the critical "target 
behavior* (heavy beer drinking prior to driving). 
Through the 'questionnaires used in the survey 
they were also able to determine what "appeals" 
might be made to this target audience (fear of 
^arrest and the increased cost involved in higher 
insurance rates), and what mass media facilities, 
\ their target group of.young male drivers was most 
exposed to (drive-in movies, radio and. news- 
jbapers). With this information, they were abl^ 
to develop and implegi$:nt a mass niedia campa|gn 
aimed ^t >ofung male drivers which was Effective 
in changing their information and attitudes. Road- 
side surveys also provided a .method by which 
the program could bj^ evaluated. Following the 
campaign the investigators conducted another sur- 
vey to determine whatrchanges had pccufred in 
their^ information 'and attitude. Thus, -the road- 
side surv/:y technique, by providing access to the 
specific young drivers at risk in drinking driving 
crashes, permits both the collection of information 
on the basis pf which (o develop improved, edu- 
cational programs and pfovijdes a method of col- 
lecting data to evahiate .the effefitivene's^ of such 
programs. The Word'en and Waller (65) Report 
is a classic example of \the use of this^ technique 
and provides a model for similar efforts. . 

Form'^ Educational Programs: Driver educa- 
tion has become a formal- part of the high school 
educational program for all y^oung Americans. In 
France a rcquircd^^ducational and driver train- 
ing progH^ musf precede the initial application 
for licenses. Similar educational programs exist 



throughout most of the western industrialized 
nations. These programs provide the opportunity 
to give information on the characteristics of al- 
cohol, its impact upon driving skills, and its re- 
lationship to crdshcs. Thg^ectiveness of driver 
cduitrtion in promoting safer driving is much 
(iisputcd. No ^valuation has been made of the 
effectiveness of the alcohol portion of such edu- 
cational programs. ' 

Since the use of alcohol, just as the use of the 
automobile, is a basic part of the whole society, 
attitu3Sswtoward the u^e of alcbhol are developed 
at an feariy age — well before the child begins to 
drink. Consideration needs to be given to in- 
. eluding educational material on alcohol and on 
safety throughout the primar> and ^ccoi\dary 
school program. The U.S. Department of Trans- 
portation has funded the development of special 
materials on drinking and driving to be used in 
kindergarten through the twelfth grade (1). This 
approach, which has >et to be evaluated, may 
help produce improved attitudes toward both the 
use of alcohol and the automobile among young 
drivers. 

Conclusions 

As this brief review of potential counterjnea- 
sures foP yojung drinking drivers illustrates, there 
are many possibilities and few demonstrated ef- 
fective programs. There is every reason to expect 
that both the number of miles driven and the 
amount of alcohol and other drugs consumed by 
young people will increase during the coming 
-years. With' increased affluence in western na- 
tions young people' will do* moife of the night 
Vecreatioiial driving which is highly 'associ-' 
atcd with drinking-driviqg. crashes. It is essential, 
therefore, that /mpKf effort be placed in the de- 
velopment of enective countermeasure programs 
and that those programs in cxistcnce.be more 
effectively evaluated. 
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